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h7>-xfi-fti ( iDTtffi) tzmttzwmk 
Wifey 4 )V?mTX fo x . 

mtiMmco I D T9MiO\H. 4»5r< t %>-m I D TM 

asttsiifc* i ^Eumffi^st , mumco i d tis 
c&tt s n & ^ § ximm § *ut n 2 conmrnm^m. t 

[ ffi&H 2 ] mrlB JS 1 a V* 2 <9ffiM8«ffi^gtf) . 

[ m$sm 3 ] ( i ) Miem 1 ai« 2 wiesntffi^K 

14, ( 2 ) Mtem 1 &tXJ&2 <0iBIR«flS¥S^rt. 

mmmmmconmmmxhm^m 1 taea<o»«« 

fclE»<0Wtt*tBM7 * /l^*-? . 

[f**3R6 ] MIEWttflHM:? >r )V9mFHfi. S5 1 . 
!H2, »3tfDIDT«(li:^*<fcfc2o«0Klt»mS 

MIEm 1 CO I D TSS»Wfl tmllEm 2 , f3»IDT 

2 OHMS' *W Hfc, 

IdEEEWHSLhtlfttt feiifc , 1*136 2coid Tti(; 
H«±itSf CSSB! £ iXJt IS 3 comffi; * -y F fc , 
IdEEEWHSLhtlfttt , huIEIS 3 <o I D Ti»; 

( i ) fflrtEmicoiffis«ffi¥a¥S{4, -ttcowmm 



-*fOlEHm®<?0#ffi^«ffi^^ LT flfflEffl 1 , m2 CO 
HfflEH20iEi^«fiS¥S(i. MIEHS&SKtiSft^tiT 

tlh^tl/ZX 9 . HfrlEH3 , 1^4 F#\ mrlE 

ss 2 asM&^gfti&SES ti& mm 6 fci E^o3¥tt 
o i d Tmmzmw±m.mi / zmm ztumi mi% 2 <r> 

MM->^ -/ F k . 

miZE.nXMl.lzmi- hixtzm 3 -? y Yb*m 

( 1 ) mmm2^mmm^m±. mmsmmuiizm 
tt^ixT^D. r^. ( 2 ) tiriEis 2 3 <7) 1 d t 

ISiiWflTl) o T , L^tlfflEU 2 OlSfimffi^ 
milESIl coffiK«fli#gm. mrfEES&a^^tt^^T 

fc fc: J: 0 , tSneH l , I2«t^<7 K**, huTIE 

C lt*JB 9 ] fug ESI 3 c^mffi; ^ -y F aWBUBS! 2 co I D 
4coVM^-y F^mrfEll3«0 i DTlS^f^^tSs 

[ i o ] mam 2 mmmMm^ . mzw. 2 

fuiEU 3 o i vTnmcoimconm^zmmztixts 

mimijcomm%tf . mib— ucomm^ h %x mwiz 
mn- 1> ttx w& msm s tzssm<7m&mm. ?ov?m 

ittessx 1 1 ] wmmmmmy a jv9x=h±^ m 1 

tfw^mizmmLfzns&xfo&mM 1 ^ieko 
[ mmn 1 2 ] 1-11 nrnti^^izmmco 

C if^S 1 3 ] tfriEllBS^-fe: 5Sv^v^ V 
<0-9I*»jSLTV^ftif«^l 2 tlEttf0pttlftffi^7 
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[|f*il 15] M1B I D T«ffi^ . MiB0HHeR±t 
itSfrC v^ft^JS 1 2 tlEttoSitt^B^^ * IV? . 

[ft^ii 1 6 ] iraeiesa^i-^^ynssTfc* 

[if *im 1 7 ] mm&z> w-mmiz i E&siar* § ; 
fc twafci-4it*^ 1 iztmcommmmy < >v?m 

[ ii*n 1 8 ] tfiEM^ & ^nsisto jti^m* £ e . iu 

IES&&¥Ht^W^&£:fi&ii>riEm 1 &tf £S 2 « 

SK««¥6Uii^)SMi£ t . mm i ^leitms^s 

e X S/tg 1 . 1 X 1 0" 2 

umm 1 9 ] Miemma^ii, mmimwmtfA. o 

[|f*if2 0] tflEJ±«*^oM^\ ^y^;kS!U 
[ff *S 2 1 ] mrlSm 1 cOgatl«I#J£k . fufEJg 2 

[|f*If2 2] lf*Jll-l 1. 1 7-2 lOMftjtP 

[ n*n 2 3 1 mi ekm« . mmkm tmrn ztitzm 

«*T*iilW£B2 2lBWco ; e> ; 'A-;P 0 

[ it *ii 2 4 ] fne^afftsafcb* , ffljamtgns-c* 

&ft*Jg 2 2 tlBJtt^ a> jl-A'. 
[ m&B 2 5 ] flriE^WJaBS*^ 5 it* 

112 4 tfBfficO^e^'j.— 

[ lf*H 2 6 ] fflflE¥#*SaK^ X A >y f*^t* 
& *\ Xlt S -f-T'ifc S |f$£ 2 4 tf Effect y a - 

[If *IM 2 7] ( 1 ) ffiflMk . ( 2 ) mrfEJ±«* 

a— fttffi ( I DTfg) k **^-4»ttJtffi»[7 ^ 
?»^k. 



ffil&BGftO I DTflSOl*]. ^< k & — 1 DTI 

tzisbcom i mmnm^&t . 

MIB^O I DTmffiO|*k fflO I DT«ffiSr, Brj|B0 

miess i cowtmm^mt . mibh 2 ossi w^st 

[|f*il2 8] ryftt, 
tuiBx-f 'y^m.tmmm^mizmf^ttfzmmy 4 

mtmrny 4 >v?%.v : /xizmm%my a >v?&. it* 

311 — 1 1 , 1 7 — 2 1 , 2lcr>mxfr — 3fci3tt<^W 

[ffeBJ^PW^fUBfl] 
[0001] 

^mx.fz^mmm^i^^mmmm.y * ;v?m^. 

[0002] 

ttmrnmcommzmmt lx i c^k^#fr 
si5p a n o¥«f^jt^. r FmzmmztL&w&mmfey 

[0003] 19 . #!6*afIli^k'ORF©o 
[0 0 04] /jNM-fttPBLT. ^sftcoy-f^ 

— sK^-r ^ >79m&mfrt>yv 7Tf7 7'^c s p 

(Chip Size Package) &i:iZtt$k%tL& y i— 

[000 5] tlTs «3R<0 3 HlfflAaj*«?-fr* , f-&* 

[0006] M7 (;t*«f®S? t^rfftJIft- F 

[0007] H7tci3V^T. ^tt^ffli^^ ^ 
«, J±€*«7 0 i±t, ssi. S3^y?- 

^•Tl>) 702. 703. 704 kUl. H5 2<7)KftrS 
11705. 7 0 6kt«fcO«fiES^S. H1WIDT 
1S7 0 2 «o— ^rwmas&JiTUfflJB^ CO— ^T7 0 7C 
f#St§^X. SI 1 O I D T1I7 0 2 05flfctr£>«ffif&te :s F 
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[0008] ttz. H2, H3<7)I DT1S7 0 3, 7 

o 4 <F>-^<r>m<nnm&tt*mwmT 109 \zmm 
u flta-tssw-*. £Lb^j£k-r&£kfcj;D^FP 

[0009]^;, mtm^mmmy a iv^m^Z m§ 
wm.±.i,z y x. -x 7*7 ymm-t h^o^mmz^x <r> 
-fyvtw^h* las urn, mvom^mmmy 

[ 0 0 1 0 ] mi CO I DTttt7 0 2^0— 3£t<01»hI± 
S? 1 cD|£ilHi8 0 1 £^LTIfI 1 OflftAV F 8 0 2 

t,zmm$ti& . mi co id rm&7 0 2 coi^commm 
i±m2com.mmm8 0 3 j^lti2^isa" 7 kso 

4tffif!£:fx£. 

[0011] I DTH7 0 3C0—JjC0MC0mm 

mh , II 3 I D T1S 7 0 4 ^(TMIJO^Bafi . 

F8 0 6«iM§tL§. ttz. mimmizMLxirjim 

[0012118 ( b ) t^iTcoti, M3£c93¥ttilffiig 

^ ^ /^s^n^s^s mmm.com.mmxfoh « 0 
S&3&K8 0 7 fci±»t 1 ^0f-&s^±i2nmffi8 0 8 , m 
2commm±mwmm8 0 9 , m3com%sm±.m% 

«58 1 0*W.^I£ft£;flT^S. 

[00131H8 (a) ^-tm&mm-i&y a ivfftF? 

ii, @E««8 0 7t^[tjt-^J;3tll^S^^, MX. 

^hc\tifX^h<, i^B#, micDmWt-y F80 2J4 
m 1 tfO @/&»t±I3Jl«ffi 8 0 8 (CttR S *U ^2«t 
H 8 0 4f±£$2a|QJ&SSE±£itttff8 0 9 CJ£ 
fi^ft, S3«t»tv F8 0 6(iS5 3cOH»3l«±E 

urn® 8io ts^^s . 

[00 14] UK H2 , $3 O0{E§S«±ffilS«ffi8 
0 8, 8 0 9, 8 1 0(J, X/l— /1-^b'T *-/!-, 
#WilIIH^^H*««**£fc.I: 0*F k LT3I# 
mis IS2, Sj?3^1«8 0 8, 

8 0 9, si TffiMm^sSBV)— :frou 
ti, ¥SfSffi^a^^fte^rouT2, wSffflA^iS 

[oo 1 5] x, w»fi»fAMxii w&m 
m^M^wmmm^'v vco^< 1 1 lot . 

[ 0 0 1 6 ] X, f£*»ft«&^sWxt4, ^FPtf 

«ff^fi^-rs<7)T\ n i d TfflpM$s$m&\*}&$kh 
tsmK L%mnm $> & ^ t ^$ tix v ^ ^com 



mmmzmLxim^ttx^^ mm, mmf 

[0017] 

[WfKOR 1 ] 1 1-14 5 7 7 2#&fB 

w&mxm i ] r 2 o o i ^«^w$gaii^A*^ ■ 

ff^, 2001^8^290, P283-284 
[0018] 

[0019] ^mix-it. ±im^cozcom^mm^ 
t-thijcoxhh. 

[0020] 

(tlT, I DTfitit) (.man. flrf-l 02, 1 
0 3, 1 0 4 ) k ^«^»I4|SM}^7 ^^*F-C* 
oT, mrtE«it<7) I D T«S <«ilf . ft?102, 1 
0 3, 1 04) Ort, ^<tt—5»IDTlS 

wf 102) jiTaaawFtsaiK*^. ffio i d 

T«ffi («ilf , ^103, 1 0 4) li^ffimimTt 

dtis (mm. fffio2) fc«sR§3h.4-^&xj4 

10 9) k , MiaflfeO I DTWMlzmMZit&K^Xli 

SBKS*Lfc»2«Di»«*a («i.tfs ftfll6) 

[0021] m2«*%0j{4, mifBmis.y ; 'm2«mi 

<7)±M±.lZfflM$tlX& 0 , ffio1frlBffi*l«ffi#K«|rj 

1 3 ) ±.izmm$tix^$>±Mm 1 ^sHB^ttsn 

[0022] m3«*^BJ{4, ( 1 ) MKSS 1 &l*SS2 

mxfo h , x« , ( 2 ) mifESi i avss 2 oiM«ffi# 
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[0023)14 <n-*mm± , frian 1 &#ss 2 mm 

J±«*KOt?te±B±t^$ix^«»Jl (Mit±\ w 

f 1902) ±^f£ttfetlT Ir^JJESS 1 0>*ftffl<nm 

[00241 S5 «*fMBI4, IffifitiHRftmttlffK 
±fBS?40*3|BJ|<7)3itt^Wifc:7 -f 

So 

[00 2 5] 0#$£nj§{2. M»ffiaH^7 < /t^ 

sh^\ ii, as2. s3<o 1 DTts (man. w-t 
102, 103, 104) t>j?%< t h 2^mmm 
m (Wi.tr, tf 105, 1 0 6 > fc £»it«isso<s 

**pr* -» x . mmm in id Tnm^mmizmBm 
2. »3«iDT«s*qE«§*i«a!ift-cft4jjB»i 

[0026] SS7 *fiEJEEWHE_hfcifc*t4> 
titz^ 1 IktfW 2 OHIS; ^ "/ K (Mii£\ 01 (a) tfr 
05flf^ 10 8, 110) t, MfEJ±«MLkti£ttfeix 

3(DSi^vP (Mi<£. HI (a) tfco^l 1 1 ) 
fc, ffirEffiKKt-hWRtt^nfc, MIBIP3 0I DTI 

mi / znM±&Mizmm$titzm4<7)nm^v v (Mi 

(£. Hi (a) ttJ^-f-1 1 2) fcfcflj*. (l)nrfB 

m 1 wiBiimffi^g^gii. -*r<oBaa«fli (Mid 

«^107hl09) t LT mrlSJ±S»«±^ISft fen 
T£> *) . ( 2 ) mZMlCDI DTtl (Mid 

»^io2)ii ^mmxh-yx, L^tmis— *tou 

IRVS (Mid flr^l 0 7 £ 1 0 9 ) tf9#ffi»««& 

jrLTHuieisi. m2cr>mm^-y\ s: (Mid «f#i o 

8, 110) fc^g^flTfe^ ffl££20ffiKM^ 
8 (Mid flrtll6)ll, BfrlB@S&a^ (Mid 
^1 13) KfSilfbtLXts 0 . mr»ffi^ffliS7 ^ 
^5PH^\ ffl£lllf&£Kfc:igig3*i£ i fc t J: *) . nffB 
^3, $4(01SA" 7 K (Mid flr^l 11,11 
2 ) tf, TwiES&2 0ffi«mffi#gi (Mid flr*l 1 
6 ) ^f#MSix-?)±IEm6c7)^H3o^tt^M^7 ^71^ 

[0027] ffi8<aafcSKUIi, mrlBJ±ma«±(.ci5(tfe 

^ 1 2 OWsg; N° </ H (Miff. 03 (a) fpCDft 

fio8, no) fc, mmmmm (Mid «f#i 

0 1 ) ±fct£H-fe^m3<0M^-y H (Mid 123 
(a) rf«oflF#3 0 2) (l)flES2cOS 
VtWm (Mid 13 (a) tp<D&§-3 0 1 ) d 
IdEEEWfiftLhtllMt fetLT fc^Io, ( 2 ) tiff EH 



2&(>'$3<7)I DTfg (Miif , 03(a) 
1 0 3, 1 04) IfrFW-mSLTfo oT, t *> ffrfESI 2 
OieitmS^S (Mid fff 3 0 1 ) £^LTItf!BSfl 
3«tSA-.y K (ii.il $3^3 0 2 ) 
0. Hif!BlglOiEit*I#a (Mid 03 (b) 
w?303, 3 0 4 ) (4, mfEEJB&SJg (Mid 03 
( b ) * <7)^ H3) fcRW-Jbfrtts 0 . fulBWttft 

x o . mfiam i . !2»tiA , 7 f*^ tiriEie 1 ^sam 
4)v?m=Fxfoh« 

[0028] Wi9<r)*?m\$. mB63Vffi>*v H 
(MiJf , 05(a) tfOW^5 0 5 ) ^MIBm20 I 
DT1S (Milfs 05(a) t^04 0 3 ) ^com 
»g («itf , 05(a) iftf>flr*4 03a) 
iiTi3D. fio, mrl£^ 4 <?)WMj ^ *v H (Witf, 05 

( a ) cfOW^-5 0 6 ) 3&*WIE»3<0 I DTfl (Mi 

tr, 05 ( a ) t*»wtf#4 o 4 ) comjjcvnwmiizmm, 
zfcxteK). mmijcowmmtiK mz—ijcommfr 

t>M.xmWlzm? L>tiX ^4 JJEfft 7 co^HJcogf' I43S 

[ o o 2 9 ] m i o o^f&Hjti. Mian 2 oisfimffi^ 

gl (Mi(i\ 015 ( a ) tft<»5flF#3 0 11) MB 
I2WIDTS1 (Miff. 015 (a) *0^1 0 
3) 0-^Tc7)»ffi^ (Miif. 015 (a) tfO^l 
0 3 a) t^S^XTfcD. MfBIP3<7)I DTt 

s (Miii. 015 ( a ) tfrtftfaHH 04 ) com^m 

mm (Mi«\ 015 ( a ) 10 4a) 

§fLT*3 0 . |frlEfi!i^roS»g (Mid 015 ( a ) 

+cw§-i 04b) mm-ijconmm (Mitf. 0 

15(a) tfO^l 03a) ^feMTitfI!lfciS(tfetL 

[ 0 0 3 0 ] m 1 1 <r>-*mm. mm-mmiiy a >v 
?*m&. mi co id rmmt , -eopmitsss^ 

wxii, mk^mizmmvtzffi&xfo&i.m 

[0 03 1 ] mi 20*^Bj(i;, jJ235i~i loMix 

[ 0 0 3 2 ] m 1 3 o^^ti:. HErajBaaK^-fe^ s 

y >/ ^-a^<o— » t flWt t X V ±IESg 1 2 0*31 

[ 0 0 3 3 ] m 1 4 »*smh«. HfriEiiissaMJii^m 
ifcftmizmf&tix^&iiEmi 2<r&gmwm&&m 
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[00341 11 50*SMH(i. mfSi DTtit , Iff 

[ o o 3 5 3 $ i 6 cD*fgBJ!te. x-xr 
^ ySSSrc* 6 _LiB» i 2 <o*fKB<o»tt«Bfflfc y < )V 

?xhh„ 

[oo36iii i<ry*®m$^ mimtzh^-mvmi.'S 
&-£mx~h&z. t *mkb-t&um 1 ^wmrnvt 

[ 0 0 3 7 3 g£ 1 8<0*SWt(i. HuiaMSrSTWIS^Jt 

m 1 »t«s 2 «DffiiR««^gys«oia8t* t , mriem 1 0 
t , mmm 2 oiasnEffi^® t ^^h§p^ 

<0ffl«£ S fc L^b#(; s 
eXS/t gl. lXlO" 2 

[ 0 0 3 8 ] si 1 9 o*«hh(±, priBJ±«*«{±. sss& 
Jt8W***4 0 ELboaEttTC** - 1 * ^»fc-t*±IS 

[0039]$2 0«*«BBI4, ffiiEJEE*£«0>*m 

£>»f i COT* 4 JziafiS l 9 <0*^HJ!o3£tt^Mi& 

[oo4o]S2i <r>-*&m\L mam 1 

Sk , mm 2 <0Si»«ffi#S t WW*J«# b LXCDT 
H 5 -y 9 yxcoMtf 0 . 6 m s IMTi: & 4 =fc 5 fcflf J5£§ 
ft4 i i: -TSilBm 1 O^BJ5co5¥ttHM«!fe7 

[0041]$22 «*fMH(±, ±13* 1-11, 17 
-2 l offal* — 3tf5*%HH<0Wttftffi»7 ^/k?*? 

&tfffiiE^fl^K#SISS3*ifcaefiRi: , Zmz-fz fJ 
*.—)VX*fo&« 

[004 23 *2 3<a*SKHfcL ffiiESSEfi. 3S%ttJg 
sWWI SfifcWIflrc* 4 ±IE* 2 2 IBttO^t ^ a -A- 

[ 0 0 4 3 3 *2 4 flxfclWIfi. flnj^NHttSafci^ ffi 
«m«fi»*C* 4 ±IE* 2 2 w*5MHtf5* : J *.->VX'fo 

4. 

V{(En T ) x (e 33 T )} 

m9\z^t i 5 *i offiiimffi8 o i tm3coie$s 
[0051] !±mmm±.xnmmm^m^xnm^n'j 

4o tfz. £*i6«O*fi0)Ki*K£Hr, SiffcfrCi 



[0 0443 *25 O^TO, IfflBffilf^iMtl^^T 
4 ±IE* 2 4 O^HJJco^ V^-lVX-h 4 . 

[00453 *2 6e>*mx±. m&m#mM&. -* 

[00463 Sf27tf5*«IH«, (l)JEE«fflKi:, 
( 2 ) iSf8EJIMHfLhfc?gj«S*i3tlHS^)-f ^-tm 
^71-1-7 ^x-r a— "^Sffi ( I DT^tt) is£^"T4 

i*k ;KK fc— i DTflffiSr. flfriEniif&K^ia 
, MiBissfeco i d Tmrncvft, mo i d t«®^ , 

^fcssw- 4 2 coiammffi^s t * « z. , mie 
* i coiaiamffi^a fc . ffiam 2 cDianws^&t 

S v ^ tfiSr S Tffl± ffiS$ ftT v ^ 4 WttUffiig y 4 )V 

9Xhh a 

[0 04 73 *280*^BJ(i:, TVfti: . mltTV 

"r^zwmzKtzxj -y^mb, mmxj -y^mb 
mmmn^m^zim^titzmmy av?b. taiex-f -y 

ISSft7^;^^\ ±IS*1~1 1 , 17-2 1, 2 7 

<nnKt^^^mmw&MW&y 4 ^^-tf^tt 

T^4SIfIHS§T'&4o 
[00483 

[^H^oSli6««3 (SatWJBJBl ) £TF. *SMH<© 

mmmm 1 «»ttiia»7 ^ ;i-^*^ , mmmm 
my ^ ji/?t / z^\^xmmz^mt%:tft>mm'th . 

[0 04 93 4-f , mri*^tt^M*7 >f /l^lfw; 
08 (a) iOWtt^ffi&^^l^fcr&VVCA- 

A' ■CW i 9ait^K)rHIIlT*4, icoj; d^5¥ttHH^ 
ii-flSWfcU^ASt^y^/P (LiTa0 8 )«'Jf 
( L i N b 0 3 ) 4ifW£E«HE**|£<ffl 

tisma^coibif >- v >v e 1 1 t t e 3 3 1 ^ffl 
v^t. ^i^a | 95g«-r4„ 

[00503 



<^4cot{iPSWa54o 
[00523010 fc, iixfecO^^^Sr#JSL^ffi 

k LTii. Am* 1 d TSfflatiiiij- 1001^1 
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1 0 0 lCO^MMZ^tZtX. 900MHz^«7^ 

^izmLxmrnzft^fz^zmi i (a) , ii i 
(b) iz^« 

[00 531 H11 (a). Hll (b) W^yyxm 

[0054] ;;t> mm; <9 yz$m. b fi&coM K> x 

ff^WHSf 7 0 9*^AA It 
MS^cO— 0 7 bffljf<7)7 0 8t,ZJ^>xm^b 
LTftJlZtlZ* *eo&&<7> s mmS&=?<7)-j3<?)7 0 7 
tai*§ii-Sft^-ii1ifc . ¥SfMS^^ftil7f^7 0 8fc 
ffi*Sn*fi-^««i:OSBI£t* Liz L <7)tK ffl&* 

[ 0 0 5 5 ] X. tiHBA^yxWttfcli, ±EfIIffi 

ms^ wffijfo 7 0 8 iztats zti&m^coim t coum 

[00561011 (a), 011 (b)|±, jljl^ 
flfcfc WifilB. fifflw^ vxffttcoSAfi kft/Ml 
Z^LX^h. 01 1 ( a) ^Mfg^5 ^x^ttxft 
0.011 (b) iiW^yxfttTj)!.. 

[00 57111 1 (a) , 011(b) fcScf X d 

^y^mtt^tt^. 

[00 581 »§A5>-X^tt£± 1 d Bl4.fi. fitf&K 

=>y7Am&±- 1 ommnyj /^siest-itu, 

Atii^rao^sic^i: LtcO^lfS- 0 . IOpFOT 
trtS jBB*** 6 . HJfc . T h' 5 y * yx^Ytfi 
^>i;Y=27rfCi: i 9. Y*i0. 6 [mS] ElTk"f*l 

(fic^ ^zx-fummx, cimmmx-fo&» 

[00 59] mz, mmcvi^yxW\icr,^itJWM^ 

^<^mw^>\\xw^h. 

[0060101 ( a ) ti, ptt^Hife^ <* 
j±«*$[±coff j&£Sl3*;6^;:^ L^0T-& * . S5 1 tf> I 
d T^ffi 102 to— -jmwMmtws 1 comns 107 
^Lrmicom®;^ h 1 0 stcssRSft*. 

[0 0 6 1 ] HI CO I DTfll 0 2<r>{fof]Cr>mM]fel± 
m2(0ffl&m 0 9^Lt^2«tSA-7Kl 1 0 

[0062] SS2 . H3C0I DTfil 0 3. 1 04» 

-jjcr>McDWMm±mw±m.mzw$ 3 . m 4 com®; * -/ 

Fill. 11 2lzmM£tlZ>« SI2. fg3cOI DTI 

ii03, 104 cofl&^rcoMcom^fiScitfcStL-l. 



[oo63]0i ( b ) t^-rcoii, ffi£<ow&$mk 
? < )\s?m^tfmmzfL%> ^smucommrnxfo s <, m 
rski 1 3^mi, *2, m3co®Ka^±K^« 

1114. 115. 1 1 6**iftW-4>:hXV*ft. 
[00641 01 ( a ) fc^rtWtt^H»7 4 /t^*? 
i±. ®8mffi.l 1 3tSlS)tl.i: 3 tcjISSixS (01 
2*33) . ;;t, 01 2ii. WfiSlifift^ -f 

^qicmhe 1 1 3 £*t i**-* «t 3 cussfifcsseaH 
m. ? 4 iv 9 co^mmwxh h . 

[006 5] M;tf£. &^y:r*ffl^fcj(^faSRffi*fc: 
i $«S1££fflv>4 ; k ifx% h . 

[0 06 6] icOB#, HlCO«ffiy^>/Fl 0 8(i:m IO 
@£«K±ffi*I«ffi 1 1 4 «gR 8fl, »2«tfrt7 

hi 1 oitm2^mmmm.±nm.mmi 1 stjn? 

*U S&3. H4£0m®v\°>y Ki 1 1, 112l±fS3cr,0 
ffSMLbMUffil 1 6c02fflFJft«SE$tLS. 
[0067] <IcOB#. nn$a£K_L<75ffiilft«ffi 1 1 6(i. 
08 ( a ) Wff3<0iaS«ffi8 0 5 fcRttHW, 
m3C0*|E;\> Kill km4com®;\°-y K 1 1 2 k £ 

nnmzMmtz>tz#>comm&b Lx<nim&&5 . 

[ 0 0 6 8 ] mi . S&2 . m3cO0f««±lSf«mffi 1 
14. 115. 11 6J±X^-*-/[^t*T*— ^ 

[0069] >rcoi§-£r. mi . m2. m3comffii 1 
4. 115. 11 6(i^ftm. ^SrSffl^ffi^co-^' 

out i . mti$5=F<7>mj] o u t 2 . w«ma 

[0 07 0] &±<r>m^b^-hc\blzX<0. mi co id 

Tmmiz&w&mi . m2coimmffii 07. 1 0 9 1 
m2. m3co 1 DTmffitn^§ix-g>m3coiiig&SiK± 

oia^«ffil 1 6(i^W^ffifLJtffi«i: ; 5rS. 
[007 1 ] ZcoM^ffimzkiiii, 08(a) fc^-f 

k Jt^x . 6 fiHzAftjimxnmnrzm'mizn 

[0072]^. *«q§<0» 1 OlE*t«ffi^S{±. 0 1 

( a ) com 1 . m2coieiftm® 1 07,10 9x-m^ti 
tz-ttcnmtsmMiznm-th, x. *^BHwm2oiaK 

01 (b) t^^3<O0B*R±iSK« 

1116 tMHE-ri) . 

[0 07 3] ifc, 0 2t;^^r. micoiBMfl:®i 0 
7 km3co@^aK±coiKimffi 1 1 6 ti±3c3i-rssp 

t & tih i cOfP^T-cO^^C a (i . ^ISgE^ 
[0074] 

[1:2] C a = e 0 XS/t fc$r£. 



(8) 003-204243 ( P 2 0 0 3 - 2 0 4 2 4 3 A ) 



[0075] zzx\ e o ti @ mmmcomwmxab 0 . 

[0 0 7 6] S= 1 0 OitimX 1 0 0//m. t 

= 2O//m^-f-^t.^2J;0. Ca{i:4. 4 [f F] 
k'h$&ffik&-&. 

[ 0 0 7 7 ] frB. ^iHctexMi^^gfg^Jt: 
LT. ElM,. |IM».cO«j££S3I^ir&£^'£> 

[0078] ^ttas^^ >r 
±mmmm^< lt. mmm^mxmt tnm 

[0079] mm. ms&mmt Lxi&nv^-t^y 

^KiCalio. 04 LpF] fc&O, Hi l 
^ ^x^-fico^l^/hS VVI i: j&^^S . 
[00 80] J;~?T. ^ix^coHfi^Mft-C'cO^JilEIg 
£fr -> T . 0 . 1 p F mTfc* 4 i 3 SrflMi 

t ~tz> tea, urcixfe^m^ Jti^tt* e t lanmisraco 

[0081] 

[f£3 ] e X S/tg 1 . lxio- 2 
[0082] f M L . 1g^C0M=3:SJtP**0#^^B 
'tfUf.fcvv, 

[0083] :*3Sli<o?B»fcts^TUU ¥«W<9 

m%LWM 1 0 7. 1 09 £J±HMg 101 CO_kfcffM 

U 7T«rHUIllCSX^(0|lllMEfiLh^>i!K«Sl 1 
6 k St«±ffi»fc«BR LT v ^ . U6» L £*ifcR6 -fP! 
itf, H3t=^-«fcat=, ^WM2, f& 3 £0 ID 
Tlfi 1 0 3.1 0 4{iffi^fl:ffi3 Ol^U, 
A'.yH302tftgLT, mi. H2«1Sa- 7 K1 0 
s.iio tiH l to i d Tli 102 izmWlMMlzm 

[0084] £c08#. HI . f^COflfi^'y M 08. 

iio tm$mm±conmmm 303. 304 ti&Rs 

ft*, ft-jt, 0S««±Oia^ffi3O3(i. as 

( a ) con 1 oia^«ffi8 0 1 k iRiacoia^ffit tr 
<ot«w*fi 3 . a . \B\$%mm±.cowMwm 304a. 
08(a) com 2 mmmms 03 1 mm^nmmmt 

[00 8 5] ±fc s £fl3C0fl;ffi^y F3 0 2(iHIS&*M 

±oia»im«3 o 5 w#Mstii>. <ic7)%^{±. mi&s 
sii 3o^«coiea$ti-&[us§*M±coffi^«a3 o 



3 , 3 0 4, 30 5 JiffilfflK 1 0 1 ±c03¥ttflffii&C0 

[0086] vj.±.cr>mmzm->xi>, mico i dtis 
tcfctt&m i . M2commM±commmm 303,3 

0 4 k m 2 . m 3 co i d Tmfficoie^ms 301 u^m 
mzmtuzmat**). xiatsmx'^>m^»4mzn 

[0087]^. *m&n 1 nwMvm^m*. m3 

( b ) com 1 . iff 2 cO0g£fflK±ffiiri«3 0 3,30 
4fc^SftfcHWaKi«Wc*fJE , $-4. X. *^BJ?co 

w.2mmvm^mi. 03(a) iz^-rmmm&s 0 

1 fcjfiw*. 

[ 0 0 8 8 ] Sris, *StJBB«t:tiV^TJ±. BS&fflgk 

[ 0 0 8 9 ] X. *H5fiC0^fcfc^T(±. H2 , H3 
CO I D T^ffi 1 0 3, 1 04 CO— ^TcoWcoBffi^ti. M 

m±mmzm3 , m4cos®^°. y f 1 1 1 . 1121:1 
if. ^xj<-n&m$:ift-vxmmztix^xh£<. is 

[0090] (rnm<7)BM2 ) JilT. *?kty<7)nM<?>B 

{z^xmm^mw^xmm-h . 

[0 0 9 1 ] H4fc*JWC, -f 71^^*^ 

ii. J±€K«4 0 l±t, H 1 . JS3COI DTS 

®4 0 2. 4 0 3. 4 04 klg 1. 2 <0K*f £111164 
0 5. 4 0 6k. I DTSffikKlftimSktiDffiRSc 
§ns^tt«ifeft^4 1 0kfc±9«j£3*L5. 

[0092]micOID Tlft4 0 2 CO— ^cOflftSaii 
^gfMS^co-^-4 0 7 £8883*1, HI CO I DTfg 

4 0 2coflfe^rcomii^i± 5 F«fSffi^coflfi^-4 0 

[0093] 4 0 9(±. 3¥tt*BiS 

^iB^4 1 0£^TLT!fI2CO I DTI14 0 3 CO— ^"CO 
\%<7MM*A 03akl|3COID TWM4 0 4 COffi^CO 
mW§4 0 4 b k £JtM3fL-g) . 

[0 0 94] ^.IT". H2CO I DTti4 0 3cO— ^co 
ilcO^Si 403akm3COID T«ffi4 0 4 COffi^CO 
m»l4 04bk(i. H4. H5fc^rt«fc, — 

[009 5] iaJico«fi£k-t&<r tti 0 

[0096] J^t. lulS^tt^HiS^ -f ;l^^^$r^°-y 
^-i^atSLht^ x -x^-7^^^-^^coffi^t 
ov>TC0— ^iJStkE^S .|5(a)li 5¥tt^ffliS7 -f 



[ 0 0 9 7 ] Hi CO I DTtffi4 0 2C0^C0mMtmlt 
SI 1 cDffiitt* 5 0 1 £tf-L.THl<7)fl;fig;\°>/ K5 0 2 
tScSESil-S o SI 1 CO I D Tfg4 0 2 ^flW^flSfs 
(4Sl2f0ie*r«tt5 0 3 £tf-LTSS2c9fl3iv\°.y K 5 0 

[0098] W>2C0l DTI14 0 3C0^C0iMC0V& 

mim«±m.mtzm3comm^-y h 5 0 5 

SI 3 <J0 I D Tfl/H4 0 4 coffi^rcoH(<7)tt^{iH« 
±llt#tSI4cO«ffi^-y H 5 0 6tC«Sl!S*l.«. 
[0099] W-1C01 DTttt4 0 3 <?Dffi^rC0{||<7)mffi 
ft. SI 3 £7) I D Tfl/H4 0 4 (7)— ^<rM<7MM@b$W& 

[0100] £ £>tc. 3"£14flffi}fc£«il4 1 0» I DT 

m&co— ^tfltfirtaasss, m&comm^y h*507, 

5 0 8 tKSW±fi»fc:«gKS . 

[ 0 1 0 1 ] El 5 ( b ) fcScfoti. M3*05¥tt^ffliS 

R[fflg5 0 9tligl s »2, gf?3, *4<0|IfflH6|jU: 
ffiU«ffi5 10, 511. 512. 51 3 3MRtt6ilT 

[0102105 ( a ) t^-r3¥'l**H^7 -f 
14, 0IHHR5O9fcS*|ftrt-«J:afc:S^6Sn*. 
[0103] 0!li{4\ £^T*fflvvfc(Kfii8»E*fc: 

ffi^y H 5 0 214*1 ^0£&SK±IK§mffi 5 10 fc£ 
m$tl, l2«tfrWH5 0 4{4Sl2c7)@g««±ffi 
Itmffi5 1 1 tfi^J-U 13. H4<0«ffi^-y H 5 0 
5 . 5 0 6 \iS& 3 <7)@S&a«±I2II«ffi 5 1 2 £SM£§ 

[0104] tfc. gfS 5 WffiffiAV H 5 0 7nm4com 

8mm±mm.wm5 1 3fcS8K3*u $6«t&^y h 

5 0 8(4Sl3O[51S&S«±I«I«ffi5 1 2tM?tl 

■So 

[ o i o 5 ] wh. m3com^mL±MmmM3 1 2 1 

4 1 0i;Sl2. SI3WIDTfl:ffi4 0 3. 4 0 4^il 

■t h nmmmco&m ^tw, 
[0106] sii . S12 . m4comsmm±Mm 

m&5 10. 5 11. 5 1 3«4X/1— *-;l^b"T*- 
/K jav^inmai«<7>iWlt^)«SKr4ffc: i DST- k LX 
3l§ft£3fi&. 

[0 10 7] £tf>*£\ mi . SI2. Sl40^ffi5 1 
0 . 5 11. 5 1 3li«l«l. TffiSffi^S^cO-* 

out 1 . ^mMiatiM^comijovT 2 . ^^ha 

[0 108] JHJKOflWSfc-TiifcfcJ: 0. Sfltf) I D 
Tmffit&ftSSU . Sl2cOiailSffi5 0 1 . 5 0 3 h 
SI2. ||3WIDT«Bt««SfL4ll3 0|lIBafc|R± 



i(9) 003-204243 ( P 2 0 0 3 - 2 0 4 2 4 3 A ) 



isms 5 1 2i4Siawt«hJtE«fc*o. Am^jRa 

[0109] Hilt, ^mmco? 4 )V? kfeMcOffi&cO 
7 jjVfkcomm&MZimLXfrtzkZZ. l. 8G 
H z ^<7) ^ * ft, 9 izx > * 9 >-X#tt £ ipfffi L It k Z. h . 

^mcomm,k -t& zkiz^K). mm. &x/®.w<7 > 
xmtcomm (m±mkm^mkoom) &2 5%m&& 

[0110] \E\&MM±.commmkEMMM 

[0111] HP%, H6*fc3jrf^WAOS-|*rtef&-3T 
0 1 H6 &FCt£ o fc, IDT 

1S60 1J: 0S«^±cOlSH*ffi 6 0 2 

v ^flifiK a***^* -s. o fs fc h 6 commx-^ L 

fcgp^6 0 3 tEIH£flLh(7)i»W*»ttT a t 
I DT«Kfc05lBteW±Jic#6 0 4^'4t, mmW'ltO 
gftcommk%:&, 

[oii2]«, ±immmmxu. *n^i. 

SI 2 OlB*a«®OF^l, S-<oi»«K*«ffi«HK 
ix. flfi<^)i»«fc&*llIJBHHSUifcifttt t>tiX 

[oii3] i,5&>ui#itcR6"f«itr. ( i ) tufesi 
l at«B 2 oi9ft«&e>rt . -^-oMfeEumffi^'mrie 

mimimnmmtfmgiZtih^®mmicopimv& 

tftSliTfc^V^L (H13#!H) s 

( 2 ) mrissi i msm 2 coiaiamffi^rt . -*^misis 

ll«ffi(4ttilEJ±«SK* i ^Sn 5 SB&*«Lh^ 

jSiSii. so. fl!i^-OHf)iaisis«ffi{4Mie0if&*^rt 

[0114] 11113(4. Bu#o«)S#iico^ji¥M 

SETC* 0.012 o^hS^ 0 . ^mcom 2 «I2 

E«a£««rtJiHfcJBj£3;hXV*S. rtJi«ffil 3 0 1 
i4. t'71 3 0 2^Lt^3, $4f0lfi^°7 K 1 1 
1, 1 1 2 t«BR§*i-?:v^4. i^. %FFWM1 3 0 3 
a . 1 3 0 3 b (4. HK3&K±O^JBm* 114, 11 
5fc«StWfc«SRS#iTV^. A. fA^^Ji: LT(4. 
Mi.tr, HI 1 3 £ftffl LTfMB^S t,Sl3 t^t* 

^bjjosi i (TJiSttma^atcwje^sff! 1 , si 2 

111 07, 109*5, J±m*«LLT14&< . 0S«^ 
J4. HI 3^^ffltTl^L^±f2«^T14. *IHH» 

si 1 coummmk km 2 cowmm^-m? . mmmm 
kftmmmcommzfc&igrS^Lxi^&fiK zti&M 
^commtfK^izmcm&L. hp*>. ^bboshok^ 



(fl 0))03-204243 (P2003-204243A) 



2 commmm^wmmmcommmmt Lxmmzti 

[oi is] hi 4^ 01 3cr>mjm\^m^mz 
mLtzmx'ht. iHiHtfev^T. o i km% 

[ o 1 1 6 ] x. nmmmrnxn. H5 < a > 

0 3 CO— ^COlSJ^ 0 3a IzmMZtlXtS 0 , to, 
g4^tlA'7F5 06tf', g3»IDTtS404O 
ffi^flffiJg4 0 4bt;ffi^$nTfcO. Lj&»*>, ^C0 
ffi^rcom»g4 o 4 b**JJB— 77com«§4 0 3aH 

[01 17] L3&»L,i*itK6-fMifcrBIl 5 ( a ) 

^-tmiz, *mwcom2commmm^m3 o 1 i«hb 

150 1 a£\ H2C0I DTfll 0 3 CO— ^COttK g 

1 0 3 atCSSRSflXiJO, HufeJS2c0ffiii«i 

0 1 1C0«U 5 0 1 b£\ IS3C0I DTfll 

0 4CD{Wj<VWmffi 10 4b tSStSflTti 0 , fio, 

^(Tyi&liCDVMfe 10 4b ^±IS— ^rcoflffiJB 1 0 3 a 
[oils] iw*^-c«>±iSQt<w»«RtHako«» 

ZZmth* HI 5 (a) (4, H3 (a) 
Bflco— ||JSco^«8coWI**H*S7 * >V?m=Fcrj^$mcr) 
mterttV&SBfcbh. X. HI 5 ( b ) (4. HI 5 
(a) tc^-r^M(^JtE-f-^llIS&*«?co^JfHT'S) 

[0 1 1 9] X, JJEgaBBJBfcfciiVCii, JEE«3£«t 

^l/^* 5 M§^TUTtJ:u. ico*§£\ Mi.fi\ H 

1 6. HI 7 t7?7^tyt-yl 6 0 

i , 1701 cor^msmm 1 6 o 2 , 1702^1 

iaT^&flMtC*oTfcJ:v*. Hi 6tijv^s flr^l 

6 0 3, 1 604 fcyMWFP£SjH\ H 1 7 COff JjicX 

Altil 1 6 t^lPis^ (JKffl*ffi) 1 7 0 4k 
£■ t'T 1 7 0 3 (c i "9 «SWtSSR ^4 Hi 

[0 12 0] HI 6. HI 7(4. j±«fflKfcy\° 

iiWi Ltz h coTfo h „ 

[ 0 1 2 1 ] X. JJKUfc^JKBT-tt, 1 co 

fc . #3|BJ!oSB 2 k # , 2 

RtfW\iMWM.y < /t^coMk LX „ iien^ 



(fiuif. hi , H3, H5, 115) , m^mmco 

[0 12 2] LA'U iflfcRfe-^MilfHl 8, HI 
9fcij*t1»fc:, ^Bjc7)l|l&^2coSmffico^. 
— ^cold^mffi (HI 8 ( a ) — H 19 ( c ) CO 1 0 
7 , 10 9) ^ftttfflS (Hl8(b)C0113) C0± 

m±i>zmf^itxto 0 , flu^coieumffi (h 1 9 ( c > 
coi 9 0 1 ) $k fmmw.co3Lm-kizKm%tifz&mm 

(H19 (c)C01902) ±fcl!Ht<afLTV^3ltt^ 

[0123]^ 019(b). 019(c) tZJsrtm 
(C, ffi*8«flil 9 0 liib'Tl 9 0 5£ftLX. VMl 
9 0 3, 1 9 04fc*^fcS8R3*TO>4. X, «K 
't>y HI 0 8}ih"7* 1 9 0 6 Sr^- LT , Klllffi 10 7 

[0124] fflz^ dC0ffi»H^MLT(±. SKL^'J 3 

i d T^ffico^ ■? -y 3>^-s> 3 t mmz % aas&tt 

[ 0 1 2 5 ] X. WM^-v Kco«M«i:t"7 > tRI4 tcOT' 

[0126] *%HB«0H8S^J» 1 , 2 fcfev^li 

L i T a 0 3 ^L i N b O s ^ri:* C0H£Mtf§*^4 Olil 

[0127]^, *m\commm 1 . 2 ttjv^t« 
r t> . ^mnmummv) x 0 izAJiwt m^aco^ 

[0128] tfz. -*mmmx\& 1 ©co^tt^sfe^ 
^ z&mzMmxm Limmxib~>x%>m 

[0129] I DTVM&fflWttfMt&M. SM 
mLhTcoWMiflm k * 0 s !Bi^«ffi^co^*jS^i> 
±§ < ^4 cox*^t j; yx#ft&#co3i»llii 

[0130] *mt)^Bl , 2tteUTfi¥S- 
^^SfMco#'|±^H}S7 /l^If, aifflli-^f 



(a 1) 103-204243 (P2003-204243A) 



[0 13 2] 120 (a) , 120 (b) Iz^ct 

*tc, ^s«2 o o i±tc*3ffiH«attt*iiafe7 ^ 

^lf2 00 2if«#;IC 2 00 3fc^HgU^y 
^-/HtiTft ztt,zi.<o. §Sit£*#a bizR 

* . U'tA7 yxmt&gmz «t h mm^it z n a ft 

4. BEItC*iVvC, 8*2 0 04, 20 0 5 

{4:?h«B^^U fff20 0 btemi$\mw>x°$>&, 

12 0 (a) (i^E^jt.— ^OTHHT'S) 0 . 02 0 

( b ) z&ffimMzmw-t&fzvxT), mi 4 1 mm 

4. 

[0 1 3 3] X, JJ&ESof.-A'ttS^-Cs 
Sa»*, S^-T&ftffijrckiv^ X, 

f»f^ HXi, S AW7 * /k? £ 

[0134] a*;, *JKB<o»tt»iii»7 * n^S^f , 
X(i5¥tt^Hift^ -f rt^ £0 2 l t;^-r#^¥SrM«M 

^m^^^safia^tcMffl-f-^ - 1 ana** . ; 
mi9W$§zmm-& ; t ft . 

[0135] JKTfc, 02 1 £#HIL&#'^ ±IBW 

ss;jiiM8£^ft Mm«»o«Bgat/s&^k:o v >x 

ffltth. c\c\X\ 02 1(4, ^hJ^^StMtW* 

ft, 

[o i 3 6] 112 ltfci^t, mtm$&27 1 i^m 

^J§aftjflftfi^-{4, j*«mtl*s2 7 0 2, 
^2703, X>f »/f-2 7 0 4^LT7yft2 7 0 
5 4:0 jiff Sixft. 

[0 1 3 7] X. T>-r^2 7 0 5 J; DSft^^gfi 
ftf-te, ^47f2704, gft^ 4/l-?2 7 0 6 , S 
fUWB&2 7 0 7 £l>LTSfIIHI®2 7 1 2tA7J$tl 

ft. 

[0138] lit, }Iffmtg^2 70 2 JiTfl^-C* 

o . -yf-2 7 0 4iiw&m~c$>&<7>"c. mm? 4 

)V? 2 7 0 3{i4W^-^MAft*^£^rf-ft«fi£ 
i:3rft. X, gm*HS2 7 0 7(i J F»fflTftO. x-f 
•y-^2 7 0 4ii?fMtft§^ Sff 7 4>W 2 7 

[0139] *wn<nmmm®.7 < )v-9^m%? < >v 

9 21 0 3, Rtf/Xte^t? ^1/^2 706 Ktffl^ 

ft i t iz x 0 . a? yxtmtnmmz ± &mm m^m® 



fg^WM&J^0i&3rll4Wft £ fc **ffi*ft . 
[ 0 1 4 0 ] X. ^^2703 £ 

702. ftft^J4Sfi7>f7^2 7 0 6fcSfi«KS2 
7 0 7^±jit?t : E^'A-/HfBgi: l/Cfc****)^. 
[0 14 1 ] X. X-f •y^fS^t^ft7 -f^^. SbftV^ 

[0142] 

?tm& yxw&fi$mx*fo ft t \ ^ smz&t ft . 

[HBfOllf*Sr»BB] 

[01] (a) :*«Bg«0SOtwJB«lfc:ti*t*»tt« 
H-«7 * ^^«^<7)«JS;<7)^E| 

( b ) : ^wncrmmmm 1 t*sw-s hi»««<^b 

El 

[02 ] *?miconm<7)Bm 1 ti^tftiaamni: , 0 
[H3] (a) :^m<nmmcommiizi5if^i&^m 

[04 ] *^OHSfeOff^2ti3t4-ft*tt«ife7 4 
[05] (a) : *^^SS<7)JgflR2tt5ttft3¥14^ 

( b ) : ^wMcom&comm 2 tt ft nis&a«ois« 
0 

[06 ] *?&mcvnmmm2iz}mz> iDTttt . 

[07 ] t*«3lttW7 ^;l^^ WCSL^l 
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PROBLEM TO BE SOLVED: To solve the problem that balance characteristics 
are deteriorated in a surface acoustic wave (SAW) filter having a balanced 
terminal. 

SOLUTION: One electrode finger of a first IDT electrode 102 is connected via a 
first wiring electrode 107 to a first electrode pad 108. The other electrode finger 
of the first IDT electrode 102 is connected via a second wiring electrode 109 to a 
second electrode pad 110. Electrode fingers on one side in second and third IDT 
electrodes 103 and 104 are substantially directly connected to third and fourth 
electrode pads 1 1 1 and 1 1 2. 
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CLAIMS 



[Claim(s)] 

[Claim 1] It is the surface acoustic wave filter element equipped with a piezo- 
electric substrate and two or more INTADIJITARU transducer electrodes (IDT 
electrode) formed on said piezo-electric substrate. At least one IDT electrode is 
connected to a balanced type terminal among said two or more IDT electrodes. 
The 1st [ which other IDT electrodes should be connected to a balanced type 
terminal or an unbalance mold terminal, and should be connected to said at least 
one IDT electrode ] wiring electrode means by which **** connection was made, 
The surface acoustic wave filter element arranged on the flat surface where the 
2nd [ which should be connected to an IDT electrode besides the above ] wiring 
electrode means by which **** connection was made differ mutually. 
[Claim 2] It is the surface acoustic wave filter element according to claim 1 by 
which said other wiring electrode means are arranged on the circuit board in 
which said piezo-electric substrate should be mounted by arranging said one 
wiring electrode means on the principal plane of said piezo-electric substrate 



among said 1st and 2nd wiring electrode means. 

[Claim 3] (1) Said one wiring electrode means is formed on said piezo-electric 
substrate among said 1st and 2nd wiring electrode means. And said wiring 
electrode means of another side is the inner layer electrode of the circuit board 
with which said piezo-electric substrate should be mounted. (2) -- the surface 
acoustic wave filter element according to claim 1 said whose wiring electrode 
means of another side said one wiring electrode means is formed among said 1st 
and 2nd wiring electrode means on the circuit board in which said piezo-electric 
substrate should be mounted, and is the inner layer electrode of said circuit 
board. [ or ] 

[Claim 4] The surface acoustic wave filter element according to claim 1 by which 
said one wiring electrode means is established on the principal plane of a piezo- 
electric substrate among said 1st and 2nd wiring electrode means, and said 
wiring electrode means of another side is established on the protective coat 
formed on said principal plane of said piezo-electric substrate. 
[Claim 5] The surface acoustic wave filter element according to claim 4 said 
whose protective coat is a dielectric thin film. 

[Claim 6] The surface acoustic wave filter element according to claim 1 which 
said surface acoustic wave filter element is a surface acoustic wave filter element 
of the longitudinal-mode mold which has arranged the 1st, 2nd, and 3rd IDT 
electrode and at least two reflector electrodes along the propagation direction of 
a surface acoustic wave, and is the configuration that the said 2nd and 3rd IDT 
electrode is arranged at the both sides of said 1st IDT electrode. 
[Claim 7] The 1st and 2nd electrode pads prepared on said piezo-electric 
substrate, and the 3rd electrode pad which was prepared on said piezo-electric 
substrate and which was connected to said 2nd IDT electrode directly 
[ parenchyma top ], the 4th electrode pad which was prepared on said piezo- 
electric substrate and which was connected to said 3rd IDT electrode directly 
[ parenchyma top ] -- having -- (1) -- said 1st wiring electrode means means it 
prepares on said piezo-electric substrate as a wiring electrode of a pair -- having 



-- **** -- (2) -- said 1st IDT electrode [ and ] It is a balanced type and, moreover, 
connects with the said 1st and 2nd electrode pad through each wiring electrode 
of the wiring electrode of said pair. Said 2nd wiring electrode means The surface 
acoustic wave filter element according to claim 6 by which the said 3rd and 4th 
electrode pad is connected to said 2nd wiring electrode means by being 
prepared in said circuit board and mounting said surface acoustic wave filter 
element in said circuit board. 

[Claim 8] The 1st and the 2nd electrode pad which were prepared on said piezo- 
electric substrate and which were connected to said 1st IDT electrode directly 
[ parenchyma top ], the 3rd electrode pad prepared on said piezo-electric 
substrate -- having -- (1) -- said 2nd wiring electrode means Said 2nd and 3rd 
IDT electrodes are unbalance molds, it prepares on said piezo-electric substrate 
-- having -- **** -- (2) -- [ and ] It connects with said 3rd electrode pad through 
said 2nd wiring electrode means. And said 1st wiring electrode means The 
surface acoustic wave filter element according to claim 6 by which the said 1st 
and 2nd electrode pad is connected to said 1st wiring electrode means by being 
prepared in said circuit board and mounting said surface acoustic wave filter 
element in said circuit board. 

[Claim 9] The surface acoustic wave filter element according to claim 7 which 
said 3rd electrode pad is connected to one electrode finger of said 2nd IDT 
electrode, and said 4th electrode pad is connected to the electrode finger of 
another side of said 3rd IDT electrode, and the electrode finger of said another 
side sees from one [ said ] electrode finger, and is prepared in the reverse side. 
[Claim 10] The surface acoustic wave filter element according to claim 8 which it 
connects with one electrode finger of said 2nd IDT electrode, and said 2nd wiring 
electrode means is connected to the electrode finger of another side of said 3rd 
IDT electrode, and the electrode finger of said another side sees from one [ said ] 
electrode finger, and is prepared in the reverse side. 

[Claim 11] Said surface acoustic wave filter element is a surface acoustic wave 
filter element according to claim 1 which is the configuration of having connected 



to the ladder mold or the symmetry skeleton pattern the surface acoustic wave 
resonator constituted with the 1st IDT electrode and two reflector electrodes 
arranged at the both sides. 

[Claim 12] The surface acoustic wave filter equipped with the circuit board in 
which the surface acoustic wave filter element and said surface acoustic wave 
filter element of any of claims 1-11 or one publication were mounted. 
[Claim 13] The surface acoustic wave filter according to claim 12 with which said 
circuit board constitutes some ceramic packages. 

[Claim 14] It is the surface acoustic wave filter according to claim 12 with which 
said circuit board is the layered product constituted with the dielectric, said 
surface acoustic wave filter element is a configuration mounted on said layered 
product, and said wiring electrode means is formed in said layered product 
maximum top face or said layered product inner layer. 

[Claim 15] The surface acoustic wave filter according to claim 12 with which said 
IDT electrode and the wiring electrode means formed on said circuit board do not 
lap spatially and which is arranged like. 

[Claim 16] The surface acoustic wave filter according to claim 12 said whose 
mounting is face down mounting. 

[Claim 17] It is the surface acoustic wave filter element according to claim 1 
characterized by being free space between said different flat surfaces. 
[Claim 18] The surface acoustic wave filter element according to claim 1 with 
which it is satisfied of epsilonxS/t <=1. 1x10-2 when area for an intersection oft, 
said 1st wiring electrode means, and said 2nd wiring electrode means is set to S 
for the distance between the said 1st [ which is formed in epsilon and said 
different flat surface in the specific inductive capacity between said different flat 
surfaces, respectively ], and 2nd wiring electrode means. 
[Claim 19] Said piezo-electric substrate is a surface acoustic wave filter element 
according to claim 1 characterized by effective specific inductive capacity being 
40 or more substrates. 

[Claim 20] The surface acoustic wave filter element according to claim 19 as 



which the ingredient of said piezoelectric substrate is chosen from lithium 
tantalate and lithium niobate. 

[Claim 21] The surface acoustic wave filter element according to claim 1 
characterized by being constituted so that the value of the admittance as a 
parasitism component of said 1st wiring electrode means and said 2nd wiring 
electrode means may be set to 0.6 or less mSs. 

[Claim 22] The module equipped with the substrate with which claims 1-11, the 

surface acoustic wave filter element of any of 17-21 or one publication, the 

predetermined semiconductor device, and said surface acoustic wave filter 

element and said semiconductor device were mounted. 

[Claim 23] Said substrate is a module according to claim 22 whose dielectric 

layer is the layered product by which the laminating was carried out. 

[Claim 24] The module according to claim 22 said whose semiconductor device 

is a low noise amplifier. 

[Claim 25] The module according to claim 24 said whose low noise amplifier is a 
balanced type. 

[Claim 26] or [ that said semiconductor device is a switching device ] -- or the 
module according to claim 24 which is a mixer. 

[Claim 27] (1) a piezo-electric substrate and (2) -- with the surface acoustic wave 
filter element which has two or more INTADIJITARU transducer electrodes (IDT 
electrode) formed on said piezo-electric substrate The 1st wiring electrode 
means for connecting at least one IDT electrode to the balanced type terminal in 
which it was prepared by said circuit board the circuit board in which said surface 
acoustic wave filter element was mounted, and among said two or more IDT 
electrodes, It has the 2nd wiring electrode means for connecting other IDT 
electrodes to the balanced type terminal or unbalance mold terminal in which it 
was prepared by said circuit board among said two or more IDT electrodes. Said 
1 st wiring electrode means, The surface acoustic wave filter arranged on the flat 
surface where said 2nd wiring electrode means differ mutually. 
[Claim 28] the communication equipment equipped with an antenna, the 



switching means connected to said antenna, said switching means, the 
transmitting filter prepared between sending circuits, and said switching means 
and the receiving filter prepared between receiving circuits -- it is -- said 
transmitting filter and/or said receiving filter -- claims 1-1 1 and 17- the 
communication equipment which has the surface acoustic wave filter element of 
any of 21 and 27, or one publication. 

[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the surface acoustic wave filter 
element which has the balanced type terminal which suppressed degradation of 
electrical characteristics, a surface acoustic wave filter, a module, and 
communication equipment. 
[0002] 

[Description of the Prior Art] In recent years, high-performance-izing of the 
components used and a miniaturization are expected with development of mobile 
communications. Furthermore, equilibration of semi-conductor components, such 



as IC, progresses for the purpose of good-izing of the property for a noise, and 
equilibration is called for also in the surface acoustic wave filter element used for 
RF stage. 

[0003] Conventionally, as a filter of RF stages, such as mobile communication 
equipment, the surface acoustic wave filter is used widely. Balanced - unbalance 
conversion can realize easily especially the surface acoustic wave filter element 
of a longitudinal-mode mold. 

[0004] Furthermore, the face down mounting technology represented by a flip 
chip, CSP (Chip Size Package), etc. is becoming in use from the conventional 
wire-bonding mounting technology about a miniaturization. 
[0005] Hereafter, the surface acoustic wave filter element of the longitudinal- 
mode mold which has the conventional balanced blocking output terminal is 
explained. 

[0006] The configuration of the surface acoustic wave filter of the longitudinal- 
mode mold which has the conventional balanced type terminal in drawing 7 is 
shown. 

[0007] In drawing 7 , a surface acoustic wave filter element is constituted by the 
1st, 2nd, and 3rd INTADIJITARU transducer electrode (an IDT electrode is called 
hereafter) 702, 703, and 704 and the 1st and 2nd reflector electrode 705 and 706 
on the piezo-electric substrate 701. One electrode finger of the 1st IDT electrode 
702 is connected to one side 707 of a balanced type terminal, and the electrode 
finger of another side of the 1st IDT electrode 702 is connected to another side 
708 of a balanced type terminal. 

[0008] Moreover, one near electrode finger of the 2nd and 3rd IDT electrode 703 
and 704 is connected to the unbalance mold terminal 709, and another side is 
grounded. The surface acoustic wave filter element which has an unbalance 
mold-balanced type terminal is obtained by considering as the above 
configuration. 

[0009] Next, an example about the configuration in the case of carrying out face 
down mounting of said surface acoustic wave filter element on the circuit board is 



described. Drawing 8 (a) is drawing having shown typically the configuration on 
the piezo-electric substrate of the surface acoustic wave filter element of drawing 
7 . 

[0010] One electrode finger of the 1st IDT electrode 702 is connected to the 1st 
electrode pad 802 through the 1st wiring electrode 801. The electrode finger of 
another side of the 1st IDT electrode 702 is connected to the 2nd electrode pad 
804 through the 2nd wiring electrode 803. 

[001 1] One near electrode finger of the 2nd IDT electrode 703 and one near 
electrode finger of the 3rd IDT electrode 704 are connected to the 3rd electrode 
pad 806 through the 3rd wiring electrode 805, respectively. Moreover, it is 
omitting about an earth electrode. 

[0012] What is shown in drawing 8 (b) is a surface Fig. of the circuit board where 
the above-mentioned surface acoustic wave filter element is mounted. The 1st 
wiring-on the circuit board electrode 808, the 2nd wiring-on the circuit board 
electrode 809, and the 3rd wiring-on the circuit board electrode 810 are formed in 
the circuit board 807, respectively. 

[0013] The surface acoustic wave filter element shown in drawing 8 (a) is 
mounted so that the circuit board 807 may be countered. For example, the 
mounting approach by the ultrasonic thermocompression bonding using a golden 
bump can be used. At this time, the 1st electrode pad 802 is connected to the 1st 
wiring-on the circuit board electrode 808, the 2nd electrode pad 804 is connected 
to the 2nd wiring-on the circuit board electrode 809, and the 3rd electrode pad 
806 is connected to the 3rd wiring-on the circuit board electrode 810. 
[0014] The 1st, 2nd, and 3rd wiring-on the circuit board electrode 808, 809, and 
810 is drawn out by the electrode of a through hole, a beer hall, or the exterior of 
the circuit board etc. as a terminal. In this case, as for the 1st, 2nd, and 3rd 
electrode 808, 809, and 810, the surface acoustic wave filter of a balanced type 
output terminal which is connected to OUT1 , another side OUT2 of a balanced 
type output terminal, and the unbalance blocking force terminal IN on the other 
hand, and has an unbalance mold-balanced type terminal is realized, 



respectively. 

[0015] moreover, the conventional surface acoustic wave device -- at least one of 
the electrode pads for touch-down of a surface acoustic element, and the touch- 
down of the package for surface mounts -- business -- the communication for 
touch-down which connects at least one of the external connection terminals -- 
whenever [ out of band oppression ] is improved by preparing two or more 
conductors in the package inside for surface mounts (for example, patent 
reference 1 reference.). 

[0016] Moreover, although it is indicated that the electrical coupling between both 
IDT(s) must be oppressed as much as possible since a common mode voltage 
will occur if the conventional surface acoustic wave device has association 
between an unbalance blocking force terminal and the terminal of a balanced 
type IDT, it is not indicated about the concrete configuration (for example, 
nonpatent literature 1 reference.). 
[0017] 

[Patent reference 1] JP,1 1-145772,A [nonpatent literature 1] A year Institute of 
Electronics, Information and Communication Engineers foundation and 
"boundary society convention lecture 2001 Collected-works" Institute of 
Electronics, Information and Communication Engineers, August 29, 2001, p283- 
284[0018] 

[Problem(s) to be Solved by the Invention] However, in an above-mentioned 
surface acoustic wave filter element or an above-mentioned surface acoustic 
wave filter, the wiring electrode configuration on the piezo-electric substrate with 
which there were few detailed arguments on the cause of the degradation, and 
they took the balance property into consideration, and the structure of the circuit 
board were not clarified about the balance property which is one of the important 
electrical characteristics. 

[0019] In this invention, in consideration of such an above-mentioned 
conventional technical problem, the cause of degradation of a balance property is 
clarified about the surface acoustic wave filter element which has a balanced 



type terminal, or a surface acoustic wave filter, the improvement is made, and it 
aims at offering the surface acoustic wave filter element which has a good 
balance property, a surface acoustic wave filter, a module, and communication 
equipment. 
[0020] 

[Means for Solving the Problem] Two or more INTADIJITARU transducer 
electrodes with which the 1st this invention was formed on the piezo-electric 
substrate (for example, sign 101) and said piezo-electric substrate It is the 
surface acoustic wave filter element which it had. (An IDT electrode is called 
hereafter) (for example, sign 102,103,104) The inside of two or more of said IDT 
electrodes (for example, sign 102,103,104), At least one IDT electrode (for 
example, sign 102) is connected to a balanced type terminal. Other IDT 
electrodes (for example, sign 103,104) are connected to a balanced type terminal 
or an unbalance mold terminal. The 1st [ which should be connected to said at 
least one IDT electrode (for example, sign 102) ] wiring electrode means by 
which **** connection was made (for example, sign 107,109), The 2nd [ which 
should be connected to an IDT electrode besides the above ] wiring electrode 
means (for example, sign 1 16) by which **** connection was made is the surface 
acoustic wave filter element arranged on a mutually different flat surface. 
[0021] As for the 2nd this invention, said one wiring electrode means is arranged 
on the principal plane of said piezo-electric substrate among said 1st and 2nd 
wiring electrode means, and said other wiring electrode means are the surface 
acoustic wave filter elements of the 1st this invention of the above arranged on 
the circuit board (for example, sign 1 13) in which said piezo-electric substrate 
should be mounted. 

[0022] Said one wiring electrode means is formed on said piezo-electric 
substrate among said 1st and 2nd wiring electrode means, the 3rd this invention 
-- (1) -- And said wiring electrode means of another side is the inner layer 
electrode of the circuit board with which said piezo-electric substrate should be 
mounted. (2) -- said one wiring electrode means is formed among said 1st and 



2nd wiring electrode means on the circuit board in which said piezo-electric 
substrate should be mounted, and said wiring electrode means of another side is 
the surface acoustic wave filter element of the 1st this invention of the above 
which is the inner layer electrode of said circuit board. [ or ] 
[0023] The 4th this invention is the surface acoustic wave filter element of the 1st 
this invention of the above by which said one wiring electrode means is 
established on the principal plane of a piezo-electric substrate among said 1st 
and 2nd wiring electrode means, and said wiring electrode means of another side 
is established on the protective coat (for example, sign 1902) formed on said 
principal plane of said piezo-electric substrate. 

[0024] The 5th this invention is the surface acoustic wave filter element of the 4th 
this invention of the above said whose protective coat is a dielectric thin film. 
[0025] Said surface acoustic wave filter element the 6th this invention The 1st, 
the 2nd, the 3rd IDT electrode (For example, the sign 102,103,104) and at least 
two reflector electrodes (For example, sign 105,106) It is the surface acoustic 
wave filter element of the longitudinal-mode mold arranged along the propagation 
direction of a surface acoustic wave, and is the surface acoustic wave filter 
element of the 1 st this invention of the above which is the configuration that the 
said 2nd and 3rd IDT electrode is arranged at the both sides of said 1st IDT 
electrode. 

[0026] The 1st and the 2nd electrode pad (for example, sign 108,1 10 in drawing 
1 (a)) with which the 7th this invention was prepared on said piezo-electric 
substrate, The 3rd electrode pad which was prepared on said piezo-electric 
substrate and which was connected to said 2nd IDT electrode directly 
[ parenchyma top ] (for example, sign 1 1 1 in drawing 1 (a)), The 4th electrode 
pad which was prepared on said piezo-electric substrate and which was 
connected to said 3rd IDT electrode directly [ parenchyma top ] (For example, 
sign 112 in drawing 1 (a)) having -- (1) -- said 1st wiring electrode means means 
it prepares on said piezo-electric substrate as a wiring electrode (for example, 
signs 107 and 109) of a pair-- having -- **** -- (2) -- said 1st IDT electrode (for 



example, sign 102) [ and ] It is a balanced type and, moreover, each wiring 
electrode of the wiring electrode (for example, signs 107 and 109) of said pair is 
minded. Said 1st [ the ], the 2nd electrode pad It connects with (for example, the 
sign 108,110). Said 2nd wiring electrode means (for example, sign 116) By being 
prepared in said circuit board (for example, sign 113), and mounting said surface 
acoustic wave filter element in said circuit board The said 3rd and 4th electrode 
pad (for example, sign 1 1 1,1 12) is the surface acoustic wave filter element of the 
6th this invention of the above connected to said 2nd wiring electrode means (for 
example, sign 116). 

[0027] The 1st and the 2nd electrode pad (for example, sign 108,1 10 in drawing 
3 (a)) with which the 8th this invention was prepared on said piezo-electric 
substrate and which were connected to said 1st IDT electrode directly 
[ parenchyma top ], The 3rd electrode pad prepared on said piezo-electric 
substrate (for example, sign 101) (For example, sign 302 in drawing 3 (a)) having 
-- (1) -- said 2nd wiring electrode means (for example, sign 301 in drawing 3 (a)) 
it prepares on said piezo-electric substrate -- having -- **** -- (2) -- said 2nd [ the ] 
and the 3rd an IDT electrode [ and ] Inner sign 103,104) is an unbalance mold. (-- 
for example, drawing 3 (a) -- Said 2nd wiring electrode means (for example, sign 
301) is minded. And said 3rd electrode pad It connects with (for example, the 
sign 302). Said 1st wiring electrode means (for example, sign 303,304 in drawing 
3 (b)) By being prepared in said circuit board (for example, sign 1 13 in drawing 3 
(b)), and mounting said surface acoustic wave filter element in said circuit board 
The said 1st and 2nd electrode pad is the surface acoustic wave filter element of 
the 6th this invention of the above connected to said 1st wiring electrode means. 
[0028] Said 3rd electrode pad (for example, sign 505 in drawing 5 (a)) the 9th this 
invention Said 2nd IDT electrode It connects with one electrode finger (for 
example, sign 403a in drawing 5 (a)) of inner 403). (-- for example, drawing 5 (a) 
-- Said 4th electrode pad (for example, sign 506 in drawing 5 (a)) And said 3rd 
IDT electrode (-- for example, drawing 5 (a) -- it is the surface acoustic wave filter 
element of the 7th this invention of the above which it connects with the electrode 



finger of another side of inner sign 404), and the electrode finger of said another 
side sees from one [ said ] electrode finger, and is prepared in the reverse side. 
[0029] The 10th this invention said 2nd wiring electrode means (for example, sign 
3011 in drawing 15 (a)) One electrode finger of said 2nd IDT electrode (for 
example, sign 103 in drawing 15 (a)) It connects with inner sign 103a). (-- for 
example, drawing 15 (a) -- The electrode finger of another side of said 3rd IDT 
electrode (for example, sign 104 in drawing 15 (a)) It connects with inner sign 
104a). (-- for example, drawing 15 (a) -- said another side an electrode finger (-- 
for example, drawing 15 (a) -- inner sign 104b) is the surface acoustic wave filter 
element of the 8th this invention of the above which sees from one [ said ] 
electrode finger (for example, sign 103a in drawing 15 (a)), and is prepared in the 
reverse side. 

[0030] The 1 1 th this invention is the surface acoustic wave filter element of the 
1st this invention of the above which is the configuration of having connected to 
the ladder mold or the symmetry skeleton pattern the surface acoustic wave 
resonator which said surface acoustic wave filter element consists of with the 1st 
IDT electrode and two reflector electrodes arranged at the both sides. 
[0031] The 12th this invention is the surface acoustic wave filter equipped with 
the circuit board in which the surface acoustic wave filter element and said 
surface acoustic wave filter element of any one this invention of the above 1- 
1 1 ths were mounted. 

[0032] The 13th this invention is a surface acoustic wave filter of the 12th this 
invention of the above with which said circuit board constitutes some ceramic 
packages. 

[0033] The 14th this invention is the layered product which said circuit board 
consisted of with the dielectric, said surface acoustic wave filter element is a 
configuration mounted on said layered product, and said wiring electrode means 
is the surface acoustic wave filter of the 12th this invention of the above prepared 
in said layered product maximum top face or said layered product inner layer. 
[0034] The 15th this invention is a surface acoustic wave filter of the 12th this 



invention of the above arranged like with which said IDT electrode and the wiring 

electrode means formed on said circuit board do not lap spatially. 

[0035] The 16th this invention is the surface acoustic wave filter of the 12th this 

invention of the above said whose mounting is face down mounting. 

[0036] The 1 7th this invention is the surface acoustic wave filter element of the 

1st this invention of the above characterized by being free space between said 

different flat surfaces. 

[0037] The 1 8th this invention is the surface acoustic wave filter element of the 
1st this invention of the above with which are satisfied of epsilonxS/t <=1 . 1x1 0-2, 
when area for an intersection of t, said 1 st wiring electrode means, and said 2nd 
wiring electrode means is set to S for the distance between the said 1st [ which is 
formed in epsilon and said different flat surface in the specific inductive capacity 
between said different flat surfaces, respectively ], and 2nd wiring electrode 
means. 

[0038] The 1 9th this invention is the surface acoustic wave filter element of the 
1st this invention of the above to which, as for said piezo-electric substrate, 
effective specific inductive capacity is characterized by being 40 or more 
substrates. 

[0039] The 20th this invention is the surface acoustic wave filter element of the 
19th this invention of the above as which the ingredient of said piezo-electric 
substrate is chosen from lithium tantalate and lithium niobate. 
[0040] The 21st this invention is the surface acoustic wave filter element of the 
1st this invention of the above characterized by being constituted so that the 
value of the admittance as a parasitism component of said 1 st wiring electrode 
means and said 2nd wiring electrode means may be set to 0.6 or less mSs. 
[0041] The 22nd this invention is the module equipped with the substrate with 
which the surface acoustic wave filter element, the predetermined semiconductor 
device, and said surface acoustic wave filter element and said semiconductor 
device of the above 1-11 ths and any one this invention of 17-21 were mounted. 
[0042] The 23rd this invention is the module of the 22nd publication of the above 



said whose substrate is the layered product to which the laminating of the 
dielectric layer was carried out. 

[0043] The 24th this invention is the module of the 22nd this invention of the 
above said whose semiconductor device is a low noise amplifier. 
[0044] The 25th this invention is the module of the 24th this invention of the 
above said whose low noise amplifier is a balanced type. 

[0045] or [ that said semiconductor device of the 26th this invention is a switching 
device ] -- or it is the module of the 24th this invention of the above which is a 
mixer. 

[0046] the 27th this invention -- (1) piezo-electricity substrate and (2) -- with the 
surface acoustic wave filter element which has two or more INTADIJITARU 
transducer electrodes (IDT electrode) formed on said piezo-electric substrate 
The 1st wiring electrode means for connecting at least one IDT electrode to the 
balanced type terminal in which it was prepared by said circuit board the circuit 
board in which said surface acoustic wave filter element was mounted, and 
among said two or more IDT electrodes, It has the 2nd wiring electrode means 
for connecting other IDT electrodes to the balanced type terminal or unbalance 
mold terminal in which it was prepared by said circuit board among said two or 
more IDT electrodes. Said 1st wiring electrode means, Said 2nd wiring electrode 
means is the surface acoustic wave filter arranged on a mutually different flat 
surface. 

[0047] the communication equipment with which the 28th this invention was 
equipped with an antenna, the switching means connected to said antenna, said 
switching means, the transmitting filter prepared between sending circuits, and 
said switching means and the receiving filter prepared between receiving circuits 
-- it is -- said transmitting filter and/or said receiving filter -- the above 1-1 1ths and 
17- it is the communication equipment which has the surface acoustic wave filter 
element of any one this invention of 21 and 27. 
[0048] 

[Embodiment of the Invention] (Gestalt 1 of operation) It explains hereafter, 



referring to a drawing about the surface acoustic wave filter element and surface 
acoustic wave filter of a gestalt 1 of operation of this invention. 
[0049] First, consideration about the cause of degradation of the balance 
property of the above-mentioned surface acoustic wave filter element is 
performed. What is shown in drawing 9 is the sectional view cut down by A-A' in 
the surface acoustic wave filter of drawing 8 (a). Generally as for such a surface 
acoustic wave, piezo-electric substrates, such as a lithium acid tantalum 
(LiTa03) and lithium acid niobium (LiNb03), are used widely, and the effective 
specific inductive capacity of such a substrate is 48 or about 49, and a large 
value, respectively. Here, it is defined as effective specific inductive capacity 
using specific-inductive-capacity tensor epsilonl 1T of a piezo-electric substrate, 
and epsilon33T as the degree type 1. 
[0050] 
[Equation 1] 

V{(£i/) X {E 33 T }} 

As shown in drawing 9 , between the 1st wiring electrode 801 and the 3rd wiring 
electrode 805, the parasitism component Csub through a substrate, the spatial 
parasitism component Cp, etc. arise. 

[0051] Since specific inductive capacity is large when wiring using a wiring 
electrode on a piezo-electric substrate, the effect also becomes large. Moreover, 
although association by the parasitism component can be small performed if the 
distance of these electrodes is detached, a surface acoustic wave filter element 
also needs to be miniaturized for coincidence in fact, and there is a limitation in 
enlarging distance of these electrodes. 

[0052] The configuration which took these parasitism components into 
consideration to drawing 10 is shown. As a parasitism component in the surface 
acoustic wave filter of drawing 7 , the configuration which assumed the capacity 
component 1001 to I/O IDT inter-electrode can be considered. The capacity 
value of the capacity component 1001 is changed with the configuration shown in 



drawing 10 , and the result of having analyzed about the filter of a 900MHz band 
is shown in drawing 1 1 (a) and drawing 1 1 (b). 

[0053] Drawing 1 1 (a) and drawing 1 1 (b) are drawings having shown the 
amplitude balance property and the phase balance property as an index showing 
a balance property. 

[0054] Here, the amplitude balance property is as follows. That is, the signal 
inputted from the unbalance mold terminal 709 of the surface acoustic wave filter 
element shown in drawing 7 or drawing 10 is outputted to 708 of one 707 and 
another side of a balanced type terminal as a balance signal. The thing showing 
the amplitude difference of the signal amplitude outputted to one 707 of the 
balanced type terminal in that case and the signal amplitude outputted to 708 of 
another side of a balanced type terminal is an amplitude balance property. And if 
this value serves as zero, it can be said that there is no degradation of a balance 
property. 

[0055] Moreover, a phase balance property expresses the gap from 180 degrees 
of the phase contrast of the phase of the signal outputted to one 707 of the 
above-mentioned balanced type terminal and the phase of the signal outputted to 
708 of another side of the above-mentioned balanced type terminal. And if this 
value serves as zero, it can be said that there is no degradation of a balance 
property. 

[0056] Drawing 1 1 (a) and drawing 1 1 (b) show the maximum and the minimum 
value of the amplitude and the balance property of a phase in a passband. 
Drawing 1 1 (a) is an amplitude balance property, and drawing 1 1 (b) is a phase 
balance property. 

[0057] The balance property has deteriorated, so that capacity value becomes 
large, as shown in drawing 11 (a) and drawing 11 (b). That is, a balance property 
deteriorates, so that association by the parasitism component during I/O is large. 
[0058] In order to realize [ an amplitude balance property ] the filter of less than 
**10 degrees for less than **1dB and a phase balance property, it is necessary to 
set capacity value as a parasitism component during I/O to 0.1 OpF or less. 



Namely, when it thinks of the admittance component Y, Y should just carry out 
from Y=2pifC to below 0.6 [mS]. f is a frequency and C is capacity value here. 
[0059] Next, the configuration of the surface acoustic wave filter element which 
conquers the cause of degradation of the above-mentioned balance property, 
and a surface acoustic wave filter is described. 

[0060] Drawing 1 (a) is drawing having shown typically the configuration on the 
piezo-electric substrate of a surface acoustic wave filter element. One electrode 
finger of the 1st IDT electrode 102 is connected to the 1st electrode pad 108 
through the 1st wiring electrode 107. 

[0061] The electrode finger of another side of the 1st IDT electrode 102 is 
connected to the 2nd electrode pad 110 through the 2nd wiring electrode 109. 
[0062] One near electrode finger of the 2nd and 3rd IDT electrode 103 and 104 is 
connected to the 3rd and 4th electrode pad 1 1 1 and 112 directly [ parenchyma 
top ]. Although the near electrode finger of another side of the 2nd and 3rd IDT 
electrode 103 and 104 is grounded, it is omitted about an earth electrode here. 
[0063] What is shown in drawing 1 (b) is a surface Fig. of the circuit board where 
the above-mentioned surface acoustic wave filter element is mounted. The 1st, 
2nd, and 3rd wiring-on the circuit board electrode 114, 115, and 1 16 is formed in 
the circuit board 113. 

[0064] The surface acoustic wave filter element shown in drawing 1 (a) is 
mounted so that the circuit board 113 may be countered (refer to drawing 12 ). 
Here, drawing 12 is the decomposition perspective view of the surface acoustic 
wave filter mounted so that a surface acoustic wave filter element might counter 
the circuit board 113. 

[0065] For example, the mounting approach by the ultrasonic 
thermocompression bonding using a golden bump can be used. 
[0066] At this time, the 1st electrode pad 108 is connected to the 1st wiring-on 
the circuit board electrode 114, the 2nd electrode pad 1 10 is connected to the 
2nd wiring-on the circuit board electrode 115, and the 3rd and 4th electrode pad 
1 1 1 and 1 12 is connected to two places of the 3rd wiring-on the circuit board 



electrode 116. 

[0067] At this time, the wiring electrode 1 16 on the circuit board bears a role of a 
wiring electrode for connecting electrically the same role 1 1 1 as the 3rd wiring 
electrode 805 of drawing 8 (a), i.e., the 3rd electrode pad, and the 4th electrode 
pad 112. 

[0068] The 1st, 2nd, and 3rd wiring-on the circuit board electrode 114, 115, and 
1 16 is drawn out by the electrode of a through hole, a beer hall, or the exterior of 
the circuit board etc. as a terminal. 

[0069] In this case, as for the 1st, 2nd, and 3rd electrode 114, 115, and 116, the 
surface acoustic wave filter of a balanced type output terminal which is 
connected to OUT1 , another side OUT2 of a balanced type output terminal, and 
the unbalance blocking force terminal IN on the other hand, and has an 
unbalance mold-balanced type terminal is realized, respectively. 
[0070] By considering as the above configuration, the wiring electrode 1 16 on the 
3rd circuit board connected to the 1st [ in the 1st IDT electrode ] and 2nd wiring 
electrode 107 and 109 and the 2nd and 3rd IDT electrode serves as arrangement 
left spatially. 

[0071] According to such a configuration, compared with the configuration shown 
in drawing 8 (a), association during I/O can be suppressed clearly to the 
minimum, and the balance property of a surface acoustic wave filter element can 
be improved. 

[0072] In addition, the 1st wiring electrode means of this invention corresponds to 
the wiring electrode of the pair expressed with the 1 st of drawing 1 (a), and the 
2nd wiring electrode 107,109. Moreover, the 2nd wiring electrode means of this 
invention corresponds to the 3rd wiring-on the circuit board electrode 116 shown 
in drawing 1 (b). 

[0073] Moreover, in drawing 2 , although the crossing part produces the 1st 
wiring electrode 107 and the wiring electrode 1 16 on the 3rd circuit board, the 
parasitism component calcium in this part is expressed with the degree type 2, 
when a part for an intersection is assumed as an parallel plate capacitor in 



approximation. 
[0074] 

[Equation 2] It becomes calcium=epsilon OxS/t. 

[0075] Here, epsilon 0 is the dielectric constant of free space, S is the area for an 
intersection and t is an inter-electrode distance. 

[0076] For example, if S=100micrometerx100micrometer and t= 20 micrometers, 
calcium will serve as 4.4 [fF] and a small value from a formula 2. 
[0077] In addition, although it is necessary to also take into consideration 
elements other than an intersection part in fact, and to optimize the configuration 
of a piezo-electric substrate and the circuit board, if it is the arrangement left 
spatially, association during I/O can be conventionally made small and the 
effectiveness that a balance property improves will be acquired similarly. 
[0078] Moreover, since the height of the whole filter including a substrate 
becomes high a little in wiring by losing the wiring electrode on the piezo-electric 
substrate of a surface acoustic wave filter element, and using the circuit board as 
a multilayer substrate, when low back-ization is considered, it becomes a fault, 
but about a balance property, if it is the substrate of small specific inductive 
capacity, there is effectiveness of an improvement. 
[0079] For example, the layered product which consists of an alumina or a 
ceramic dielectric as the circuit board is mentioned, and such specific inductive 
capacity has about ten thing. In this case, in a front type, calcium is set to 0.04 
[pF] and understood that degradation of a balance property is smaller than 
drawing 1 1 . 

[0080] Therefore, in order to consider as a configuration in which the multilayer 
interconnection within these circuit boards is carried out, and a parasitism 
component is set to 0.1 pF or less, the specific inductive capacity epsilon of a 
circuit board ingredient, the wiring inter-electrode distance t, and relation with the 
area S for an intersection of a wiring electrode are [0081]. 
[Equation 3] It is desirable to fill epsilonxS/t <=1. 1x10-2. 

[0082] However, what is necessary is just to satisfy the above-mentioned relation 



between [ whole ] flat surfaces, when the ingredient of specific inductive capacity 
with which plurality differs exists between flat surfaces. 
[0083] Moreover, in the gestalt of this operation, the wiring electrodes 107 and 
109 of the balancing side were formed on the piezo-electric substrate 101, and 
the unbalance side is connected with the wiring electrode 116 on the circuit 
board on the circuit board directly [ parenchyma top ]. However, as shown not 
only in this but in drawing 3 , the 2nd by the side of unbalance and the 3rd IDT 
electrode 103 and 104 are connected to the electrode pad 302 through the wiring 
electrode 301, and the 1st and 2nd electrode pad 108 and 110 is not cared about 
as a configuration connected to the 1st IDT electrode 102 directly [ parenchyma 
top]. 

[0084] At this time, the 1st and 2nd electrode pad 108 and 1 10 is connected to 
the wiring electrodes 303 and 304 on the circuit board. Therefore, the wiring 
electrode 303 on the circuit board bears a role of the same wiring electrode as 
the 1st wiring electrode 801 of drawing 8 (a). Moreover, the wiring electrode 304 
on the circuit board bears a role of the same wiring electrode as the 2nd wiring 
electrode 803 of drawing 8 (a). 

[0085] Moreover, the 3rd electrode pad 302 is connected to the wiring electrode 
305 on the circuit board. In this case, the wiring electrode 303,304,305 on the 
circuit board by which the surface of the circuit board 113 is arranged is suitably 
arranged according to the configuration of the surface acoustic wave on the 
piezo-electric substrate 101. 

[0086] Also in the above configuration, the wiring electrode 303,304 on the 1st 
[ in the 1st IDT electrode ] and 2nd circuit board and the wiring electrode 301 of 
the 2nd and 3rd IDT electrode can serve as arrangement left spatially, can 
suppress association during I/O to the minimum, and can improve the balance 
property of a surface acoustic wave filter. 

[0087] In addition, the 1st wiring electrode means of this invention corresponds to 
the 1st of drawing 3 (b), and the wiring electrode of the pair expressed by the 2nd 
wiring-on the circuit board electrode 303,304. Moreover, the 2nd wiring electrode 



means of this invention corresponds to the wiring electrode 301 shown in 
drawing 3 (a). 

[0088] In addition, in this operation gestalt, although explained as the circuit 
board, this may be a package etc. 

[0089] Moreover, in the gestalt of this operation, although one near electrode 
finger of the 2nd and 3rd IDT electrode 103,104 explained the configuration 
connected to the 3rd and 4th electrode pad 111,112 directly [ parenchyma top ], 
you may connect for example, not only through this but through the bus bar 
electrode etc., and it should just be optimized with a configuration to which the 
die length of wiring becomes short. 

[0090] (Gestalt 2 of operation) The surface acoustic wave filter element and 
surface acoustic wave filter of a gestalt 2 of operation of this invention are 
hereafter explained with reference to a drawing. 

[0091] A surface acoustic wave filter element is constituted in drawing 4 by the 
surface acoustic wave resonator 410 constituted on the piezo-electric substrate 
401 with the 1st, 2nd, and 3rd IDT electrode 402, 403, and 404, the 1st and 2nd 
reflector electrode 405 and 406, and an IDT electrode and a reflector electrode. 
[0092] One electrode finger of the 1st IDT electrode 402 is connected to one side 
407 of a balanced type terminal, and the electrode finger of another side of the 
1st IDT electrode 402 is connected to another side 408 of a balanced type 
terminal. 

[0093] Moreover, the unbalance mold terminal 409 is connected to one near 
electrode finger 403a of the 2nd IDT electrode 403, and electrode finger 404b of 
another side of the 3rd IDT electrode 404 through the surface acoustic wave 
resonator 410. 

[0094] Here, as it is indicated in drawing 4 and drawing 5 as one near electrode 
finger 403a of the 2nd IDT electrode 403, and electrode finger 404b of another 
side of the 3rd IDT electrode 404, it is the electrode finger with which it sees from 
one side and another side is arranged at the reverse side. 
[0095] The surface acoustic wave filter element which has an unbalance mold- 



balanced type terminal is obtained by considering as the above configuration. 
[0096] Next, an example about the configuration in the case of carrying out face 
down mounting of said surface acoustic wave filter element on a package or a 
substrate is described. Drawing 5 (a) is drawing having shown typically the 
configuration on the piezo-electric substrate of a surface acoustic wave filter 
element. 

[0097] One electrode finger of the 1st IDT electrode 402 is connected to the 1st 
electrode pad 502 through the 1st wiring electrode 501. The electrode finger of 
another side of the 1st IDT electrode 402 is connected to the 2nd electrode pad 
504 through the 2nd wiring electrode 503. 

[0098] One near electrode finger of the 2nd IDT electrode 403 is connected to 
the 3rd electrode pad 505 directly [ parenchyma top ]. The near electrode finger 
of another side of the 3rd IDT electrode 404 is connected to the 4th electrode 
pad 506 directly [ parenchyma top ]. 

[0099] Although the near electrode finger of another side of the 2nd IDT 
electrode 403 and one near electrode finger of the 3rd IDT electrode 404 are 
grounded, the publication is omitted about an earth electrode here. 
[0100] Furthermore, in one side and another side of an IDT electrode of the 
surface acoustic wave resonator 410, it connects with the 5th and 6th electrode 
pad 507 and 508 directly [ parenchyma top ]. 

[0101] What is shown in drawing 5 (b) is a surface Fig. of the circuit board where 
the above-mentioned surface acoustic wave filter element is mounted. The 1st, 
2nd, 3rd, and 4th wiring-on the circuit board electrode 51 0,511, 512, and 51 3 is 
formed in the circuit board 509. 

[0102] The surface acoustic wave filter element shown in drawing 5 (a) is 
mounted so that the circuit board 509 may be countered. 
[0103] For example, the mounting approach by the ultrasonic 
thermocompression bonding using a golden bump can be used. At this time, the 
1st electrode pad 502 is connected to the 1st wiring-on the circuit board 
electrode 510, the 2nd electrode pad 504 is connected to the 2nd wiring-on the 



circuit board electrode 51 1, and the 3rd and 4th electrode pad 505 and 506 is 
connected to the 3rd wiring-on the circuit board electrode 512. 
[0104] Moreover, the 5th electrode pad 507 is connected to the 4th wiring-on the 
circuit board electrode 513, and the 6th electrode pad 508 is connected to the 
3rd wiring-on the circuit board electrode 512. 

[0105] That is, a role of the wiring electrode which three electrode pads are 
connected to the 3rd wiring-on the circuit board electrode 512, and connects the 
2nd and 3rd IDT electrode 403 and 404 with the elastic wave resonator 410 is 
played. 

[0106] Moreover, the 1st, 2nd, and 4th wiring-on the circuit board electrode 510, 
51 1, and 513 is drawn out by the electrode of a through hole, a beer hall, or the 
exterior of the circuit board etc. as a terminal. 

[0107] In this case, as for the 1st, 2nd, and 4th electrode 510, 511, and 513, the 
surface acoustic wave filter of a balanced type output terminal which is 
connected to OUT1 , another side OUT2 of a balanced type output terminal, and 
the unbalance blocking force terminal IN on the other hand, and has an 
unbalance mold-balanced type terminal is realized, respectively. 
[0108] By considering as the above configuration, the 3rd wiring-on the circuit 
board electrode 512 connected to the 1st [ in the 1st IDT electrode ] and 2nd 
wiring electrode 501 and 503 and the 2nd and 3rd IDT electrode can serve as 
arrangement left spatially, can suppress association during I/O to the minimum, 
and can improve the balance property of a surface acoustic wave filter element. 
[0109] When the observation result of the filter of this invention and the filter of 
the conventional configuration was compared and the balance property was 
actually evaluated with the filter of a 1 .8GHz band, the result by which the 
deflection (difference of maximum and the minimum value) of the amplitude and 
a phase balance property is improved about 25% was obtained by considering as 
the configuration of this invention. 

[0110] Furthermore, a parasitism component can be further made small by 
considering as the configuration with which the wiring electrode on the circuit 



board and the IDT electrode formed on a piezo-electric substrate do not lap 
spatially. 

[0111] That is, when the piezo-electric substrate 401 is seen along the direction 
of the arrow head A shown in drawing 6 , as shown in drawing 6 , it is effective to 
consider as the configuration with which the IDT electrode 601 and the wiring 
electrode 602 on the circuit board do not lap. If the wiring electrode on the circuit 
board is prepared in the part 603 temporarily shown with the broken line of 
drawing 6 , the parasitism component 604 will arise between IDT electrodes, and 
it will become the cause of degradation of an electrical property. 
[0112] In addition, the gestalt of the above-mentioned implementation described 
focusing on the example in which one of wiring electrodes is prepared on a 
piezo-electric substrate among the 1st of this invention, and the 2nd wiring 
electrode, and other wiring electrodes are prepared on the circuit board. 
[0113] not only this but (1) -- among said 1st and 2nd wiring electrodes 
[ however, ] Said one wiring electrode is formed on said piezo-electric substrate, 
and the configuration which is the inner layer electrode of the circuit board with 
which said piezo-electric substrate should be mounted is sufficient as said wiring 
electrode of another side, and (refer to drawing 13 ) (2) -- said one wiring 
electrode may be formed among said 1st and 2nd wiring electrodes on the circuit 
board in which said piezo-electric substrate should be mounted, and the 
configuration (illustration abbreviation) which is the inner layer electrode of said 
circuit board is sufficient as said wiring electrode of another side. [ or ] 
[0114] Here, drawing 13 is the decomposition perspective view of the former 
example of a configuration, and, unlike the case of drawing 12 , the wiring 
electrode corresponding to the 2nd wiring electrode of this invention is formed in 
the inner layer side of the circuit board as a inner layer electrode 1301. The inner 
layer electrode 1301 is connected with the 3rd and 4th electrode pad 111,112 
through beer 1302. In addition, the terminal electrodes 1303a and 1303b are 
electrically connected with the surface electrode 114,115 on the circuit board. 
Moreover, as a latter example, when drawing 13 is substituted for and explained, 



the configuration formed as a surface electrode not on a piezo-electric substrate 
but on the circuit board is sufficient as the 1st [ corresponding to the 1st wiring 
electrode means of this invention shown in drawing 13], and 2nd wiring 
electrode 107,109, for example. Or although the 1st wiring electrode means of 
this invention and the 2nd wiring electrode means show the case where it is in 
the relation between a surface electrode and a inner layer electrode, with the 
above-mentioned configuration which substituted for and explained drawing 13 
Mutually, a reverse configuration, i.e., the 1st wiring electrode means of this 
invention, may be constituted as a inner layer electrode of the circuit board, and 
the 2nd wiring electrode means of this invention may be constituted for the 
relation of these both sides as a surface electrode of the circuit board. 
[0115] In addition, drawing 14 is drawing which expressed the example of a 
configuration of drawing 13 typically. In this drawing, the piezo-electric substrate 
101 and the circuit board 113 are expressed transparent as a transparent thing 
for convenience. Moreover, the slash section in drawing sketches the 
arrangement location of the surface acoustic wave filter polar zone. 
[0116] Drawing 5 (a) is used with the gestalt of the above-mentioned 
implementation. Moreover, the 3rd electrode pad 505 It connects with one 
electrode finger 403a of the 2nd IDT electrode 403. And the 4th electrode pad 
506 is connected to electrode finger 404b of another side of the 3rd IDT 
electrode 404, and the case where electrode finger 404b of the another side saw 
from electrode finger 403a of the method of top Norikazu, and was moreover 
prepared in the reverse side was explained. 

[0117] As shown not only in this but in drawing 15 (a), however, end 1501a of the 
2nd wiring electrode means 301 1 of this invention It connects with one electrode 
finger 103a of the 2nd IDT electrode 103. And you may be the surface acoustic 
wave filter element which other end 1501b of said 2nd wiring electrode means 
3011 is connected to electrode finger 104b of another side of the 3rd IDT 
electrode 104, and electrode finger 104b of the another side sees from electrode 
finger 103a of the method of top Norikazu, and is prepared in the reverse side. 



[0118] Even in this case, the same effectiveness as the gestalt of the above- 
mentioned implementation is demonstrated. Drawing 15 (a) is the mimetic 
diagram showing the configuration of the modification of the surface acoustic 
wave filter element of the gestalt of 1 operation of this invention shown in drawing 
3 (a). Moreover, drawing 15 (b) is the surface Fig. of the circuit board 
corresponding to the modification shown in drawing 15 (a). 
[0119] Moreover, in the above-mentioned operation gestalt, although explained 
focusing on the configuration which has a piezo-electric substrate and the circuit 
board, the surface acoustic wave filter may consist of for example, not only this 
but a piezo-electric substrate, and a package. As shown in drawing 16 and 
drawing 17 in this case, you may be the configuration in which the lower part of 
ceramic packages 1601 and 1701 serves as the circuit boards 1602 and 1702. In 
drawing 16 , signs 1603 and 1604 show an external terminal. With the 
configuration of drawing 17, it differs from drawing 16 in that the inner layer 
electrode 116 and the external terminal (base electrode) 1704 are electrically 
connected with beer 1703. 

[0120] Here, drawing 16 and drawing 17 are the mimetic diagrams expressed 
transparent like drawing 14 for explaining the example which constituted the 
surface acoustic wave filter from a piezo-electric substrate and a package. The 
slash section in drawing sketches the arrangement location of the surface 
acoustic wave filter polar zone. 

[0121] moreover, with the gestalt of the above-mentioned implementation, the 1st 
wiring electrode means of this invention and the 2nd wiring electrode means of 
this invention as an example of the surface acoustic wave filter element arranged 
on a mutually different flat surface, and a surface acoustic wave filter As an 
example of a flat surface different the account of a top, when a piezo-electric 
substrate and the circuit board were used (for example, drawing 1 , drawing 3 , 
drawing 5 , drawing 15 ), the case where the surface side and inner layer side of 
the circuit board were used etc. was described. 

[0122] As shown not only in this but in drawing 18 and drawing 19 , however, the 



inside of the 1st of this invention, and the 2nd wiring electrode, One wiring 
electrode (107,109 of drawing 18 (a) - drawing 19 (c)) is prepared on the 
principal plane of a piezo-electric substrate (1 13 of drawing 18 (b)). The wiring 
electrode (1901 of drawing 19 (c)) of another side demonstrates the same 
effectiveness as the above also by the surface acoustic wave filter element 
prepared on the protective coat (1902 of drawing 19 (c)) formed on the principal 
plane of a piezo-electric substrate. 

[0123] In addition, as shown in drawing 19 (b) and drawing 19 (c), the wiring 
electrode 1901 is electrically connected with electrodes 1903 and 1904 through 
beer 1905. Moreover, the electrode pad 108 is electrically connected with the 
wiring electrode 107 through beer 1906. 

[0124] Especially, about this protective coat, the passivation effectiveness of an 
IDT electrode and the effectiveness of improving the temperature characteristic 
to coincidence are also acquired by using dielectric thin films, such as silicon 
oxide and silicon nitride. 

[0125] Moreover, as long as it does not restrict connection of an electrode pad to 
beer and it can perform electrical installation, what kind of configuration may be 
used for it. 

[0126] Moreover, the effectiveness is so large that the effective specific inductive 
capacity of a piezo-electric substrate is large in the operation gestalten 1 and 2 of 
this invention, and sufficient effectiveness will be acquired if effective specific 
inductive capacity, such as LiTa03 and LiNb03, is 40 or more piezo-electric 
substrates. 

[0127] Moreover, although explained using the longitudinal-mode mold filter of 
three electrodes in the operation gestalten 1 and 2 of this invention, if it is the 
configuration that association of an input side and an output side becomes small 
like the operation gestalt of this invention even if this is the longitudinal-mode 
mold filter of two electrodes, four electrodes, and five electrodes, the same 
effectiveness will be acquired about a balance property. Moreover, if it is the 
configuration that association of an input side and an output side becomes small 



similarly even if it is the filter configuration of the ladder mold not only using the 
longitudinal-mode mold surface acoustic wave filter of many electrodes but a 
surface acoustic wave resonator, or a symmetry skeleton pattern, the same 
effectiveness will be acquired about a balance property. 
[0128] Moreover, although this operation gestalt explained one step of surface 
acoustic wave filter element, this may be the configuration which carried out 
cascade connection of two or more surface acoustic wave filter elements to 
multistage. 

[0129] In addition, since wiring on a piezo-electric substrate becomes 
complicated and a wiring inter-electrode parasitism component also becomes 
large, it can be expected that the effectiveness of the balance property 
improvement by this invention is large, so that the number of an IDT electrode 
increases. 

[0130] Moreover, although the surface acoustic wave filter element of balanced - 
unbalance mold and the surface acoustic wave filter of balanced - unbalance 
mold were explained in these operation gestalten 1 and 2, if it is the configuration 
that association of an input side and an output side becomes small similarly even 
if it is the surface acoustic wave filter element of balanced - balanced type etc., 
the same effectiveness will be acquired about a balance property. 
[0131] Moreover, although an input side is used as an unbalance mold and the 
output side is used as the balanced type in these operation gestalten 1 and 2, 
effectiveness is the same even if this is reverse. 

[0132] Moreover, as shown in drawing 20 (a) and drawing 20 (b), by mounting 
and carrying out the modularization of the surface acoustic wave filter element 
2002 and semiconductor IC 2003 of this invention on the mounting substrate 
2001 , the whole equipment is made into a compact and sensibility degradation 
by degradation of a balance property can be suppressed. In this drawing, signs 
2004 and 2005 show an external terminal and a sign 2006 is the matching circuit 
section. Drawing 20 (a) is a modular top view, and drawing 20 (b) is the mimetic 
diagram expressed transparent like drawing 14 for explaining the example of a 



configuration. The slash section in drawing sketches the arrangement location of 
the surface acoustic wave filter polar zone. 

[0133] Moreover, in the above-mentioned module, the configuration which is a 
low noise amplifier is sufficient as a semiconductor device. Moreover, the 
configuration which is a mixer is sufficient as the above-mentioned 
semiconductor device. Moreover, although the semi-conductor was explained as 
a balanced type, this may unite an unbalance-balanced type SAW filter with the 
device of an unbalance-unbalance mold like a GaAs switch or the switch which 
used the PIN diode. 

[0134] Moreover, it is applicable to the communication equipment which has a 
balanced type RF circuit as shows the surface acoustic wave filter element or 
surface acoustic wave filter of this invention to drawing 21 . Thereby, sensibility 
degradation by degradation of the balance property of the filter for transmission 
or reception can be suppressed, and highly efficient mobile communication 
equipment can be realized. 

[0135] Below, the configuration and actuation of communication equipment which 
have the above-mentioned balanced type RF circuit are explained, referring to 
drawing 21 . Here, drawing 21 is the block diagram of the balanced type high 
frequency circuit 2701 which used the balanced type device of this invention. 
[0136] In drawing 21 , the sending signal outputted from a sending circuit 271 1 is 
transmitted from an antenna 2705 through the transmitting amplifier 2702, the 
transmitting filter 2703, and a switch 2704. 

[0137] Moreover, the input signal received from the antenna 2705 is inputted into 
a receiving circuit 2712 through a switch 2704, the receiving filter 2706, and a 
head amplifier 2707. 

[0138] Here, since the transmitting amplifier 2702 is a balanced type and a switch 
2704 is an unbalance mold, the transmitting filter 2703 serves as the 
configuration of having an unbalance-balance blocking output terminal. Moreover, 
since a head amplifier 2707 is a balanced type and a switch 2704 is an 
unbalance mold, the receiving filter 2706 serves as the configuration of having an 



imbalance-balance blocking output terminal. 

[0139] Degradation of the modulation precision at the time of transmission by 
degradation of a balance property can be suppressed by applying the surface 
acoustic wave filter of this invention to the transmitting filter 2703 and/or the 
receiving filter 2706. Moreover, sensibility degradation at the time of reception by 
degradation of a balance property can be suppressed, and a highly efficient 
balanced type RF circuit can be realized. 

[0140] Moreover, it does not matter as the configuration of module which 
mentioned above the transmitting filter 2703, the transmitting amplifier 2702, or 
the receiving filter 2706 and a head amplifier 2707. 

[0141] Moreover, it is good also as the configuration of module which mentioned 
above the switching device, the receiving filter, or a switching device and a 
transmitting filter. 
[0142] 

[Effect of the Invention] This invention has the advantage in which a balance 
property is good so that clearly from having stated above. 
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[Brief Description of the Drawings] 

[Drawing 1] (a): The mimetic diagram of the configuration of the surface acoustic 

wave filter element in the gestalt 1 of operation of this invention 

(b): The surface Fig. of the circuit board in the gestalt 1 of operation of this 

invention 

[Drawing 2] The side elevation showing typically the arrangement relation of the 
wiring electrode in the gestalt 1 of operation of this invention, and the wiring-on 
the circuit board electrode on the circuit board 

[Drawing 3] (a): The mimetic diagram showing the configuration of other surface 
acoustic wave filter elements in the gestalt 1 of operation of this invention 
(b): The surface Fig. of other circuit boards in the gestalt 1 of operation of this 
invention 

[Drawing 4] The mimetic diagram showing the configuration of the surface 

acoustic wave filter in the gestalt 2 of operation of this invention 

[Drawing 5] (a): The mimetic diagram showing the configuration of the surface 

acoustic wave filter element in the gestalt 2 of operation of this invention 

(b): The surface Fig. of the circuit board in the gestalt 2 of operation of this 

invention 

[Drawing 6] The side elevation showing typically the arrangement relation of the 
IDT electrode in the gestalt 2 of operation of this invention, and the wiring-on the 
circuit board electrode on the circuit board 

[Drawing 7] The block diagram having shown the conventional surface acoustic 
wave filter typically 

[Drawing 8] (a): The structure illustration of the conventional surface acoustic 
wave filter element 

(b): The surface Fig. of the conventional circuit board 

[Drawing 9] The sectional view in A-A' in drawing 8 (a) 

[Drawing 10] The mimetic diagram of the configuration of the surface acoustic 

wave filter at the time of taking a parasitism component into consideration 

[Drawing 11] (a): Drawing showing the amplitude of a surface acoustic wave filter 



(b): Drawing showing a phase balance property 

[Drawing 12] The decomposition perspective view of the surface acoustic wave 
filter of the gestalt 1 of operation of this invention 

[Drawing 13] The decomposition perspective view of the surface acoustic wave 
filter as a modification of the gestalt of operation of this invention 
[Drawing 14] Drawing which expressed the example of a configuration of drawing 
13 typically 

[Drawing 15] (a): The mimetic diagram showing the configuration of the 
modification of the surface acoustic wave filter element of the gestalt of 1 
operation of this invention shown in drawing 3 (a) 

(b): The surface Fig. of the circuit board corresponding to the modification shown 
in drawing 15 (a) 

[Drawing 16] The mimetic diagram showing the package type configuration as 
other examples of the surface acoustic wave filter of this invention 
[Drawing 17] The mimetic diagram showing other configurations of the package 
type surface acoustic wave filter of this invention 

[Drawing 18] (a): The mimetic diagram of other examples of the surface acoustic 
wave filter element of this invention 

(b): The surface Fig. of the circuit board corresponding to the surface acoustic 
wave filter element of drawing 18 (a) 

[Drawing 19] (a): The mimetic diagram of other examples of the surface acoustic 
wave filter element of this invention 

(b) : The A-A' sectional view of the surface acoustic wave filter element of drawing 
19(a) 

(c) : The B-B' sectional view of the surface acoustic wave filter element of drawing 
19(a) 

[Drawing 20] (a): The mimetic diagram showing the example of 1 configuration of 
the module of this invention 

(b): The mimetic diagram which looked at drawing 20 (a) from the side face 
[Drawing 21] The block diagram explaining the example of application to the 



communication equipment of the surface acoustic wave filter of this invention 
[Description of Notations] 

101 Piezo-electric Substrate 

102 1st IDT Electrode 

103 2nd IDT Electrode 

104 3rd IDT Electrode 

105 1st Reflector Electrode 

106 2nd Reflector Electrode 

107 1st Wiring Electrode 

108 1st Electrode Pad 

109 2nd Wiring Electrode 

110 2nd Electrode Pad 

1 1 1 3rd Electrode Pad 

112 4th Electrode Pad 

113 Circuit Board 

114 1st Wiring-on Circuit Board Electrode 

115 2nd Wiring-on Circuit Board Electrode 

1 16 3rd Wiring-on Circuit Board Electrode 

301 Wiring Electrode 

302 Electrode Pad 

303 1st Wiring-on Circuit Board Electrode 

304 2nd Wiring-on Circuit Board Electrode 

305 3rd Wiring-on Circuit Board Electrode 

401 Piezo-electric Substrate 

402 1st IDT Electrode 

403 2nd IDT Electrode 

404 3rd IDT Electrode 

405 1st Reflector Electrode 

406 2nd Reflector Electrode 

407 One Side of Balanced Type Terminal 



408 Another Side of Balanced Type Terminal 

409 Unbalance Mold Terminal 

410 Surface Acoustic Wave Resonator 

501 1st Wiring Electrode 

502 1st Electrode Pad 

503 2nd Wiring Electrode 

504 2nd Electrode Pad 

505 3rd Electrode Pad 

506 4th Electrode Pad 

507 5th Electrode Pad 

508 6th Electrode Pad 

509 Circuit Board 

510 1st Wiring-on Circuit Board Electrode 

511 2nd Wiring-on Circuit Board Electrode 

512 3rd Wiring-on Circuit Board Electrode 

513 4th Wiring-on Circuit Board Electrode 

601 IDT Electrode 

602 Wiring Electrode on Circuit Board 

603 Wiring Electrode on Circuit Board 

604 Parasitism Component 

701 Piezo-electric Substrate 

702 1st IDT Electrode 

703 2nd IDT Electrode 

704 3rd IDT Electrode 

705 1st Reflector Electrode 

706 2nd Reflector Electrode 

707 One Side of Balanced Type Terminal 

708 Another Side of Balanced Type Terminal 

709 Unbalance Mold Terminal 
801 1st Wiring Electrode 



802 1st Electrode Pad 

803 2nd Wiring Electrode 

804 2nd Electrode Pad 

805 3rd Wiring Electrode 

806 3rd Electrode Pad 

807 Circuit Board 

808 1st Wiring-on Circuit Board Electrode 

809 2nd Wiring-on Circuit Board Electrode 

810 3rd Wiring-on Circuit Board Electrode 
1001 Capacity Component 
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